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The Silver Plating of 
Hollow-Ware 


By Dr. B. EGEBERG AND N. E. PROMISEL 


International Silver Co., Meriden, Conn. 


T THE very start, there are cer- 

tain fundamental differences be- 
tween hollow-ware and most other 
articles that may be plated, with the 
exception perhaps of novelty articles. 
These differences are based on the 
composite character so often found in 
hollow-ware, it being not unusual to 
find in a final single piece four or 
five different basis metals soldered to- 
gether. Besides the problem of simul- 
taneously cleaning and plating this 
variety of metals existing in electrical 
inter-connection, there is the situa- 
tion that the article often cannot be 
polished all over, after its completed 
fabrication, but rather must be pol- 
ished in sections at certain stages, 
which sections may later be subject 
to contamination from soldering fluxes 
and applied heat for soldering, and 
from polishing and buffing dirt de- 
rived from the surface finishing of 
the final sections added to the article. 
Besides the variety of metals pres- 


ent then, we have a multitude of 
metal films and metallic and non-me- 
tallie dirts. 

While conceivably the basis metal 
for hollow-ware might be of almost 
any workable alloy or element, essen- 
tially, in the silver-ware industry, 
the predominance lies in nickel silver, 
copper, brass, Britannia metal or al- 
loys of tin, lead or antimony. These 
may be joined together with soft sol- 
ders of lead and tin or with the high- 
er melting brass solders and silver 
solders. 

In the polishing operations, details 
of which will not be dealt with in this 
article, sand and mineral oil or lard 
oil may be used, followed by diverse 
polishing materials containing per- 
haps, besides the abrasive, lard oil, 
stearic acid, tallow, petrolatum, and 
possibly other oils, greases, fats, or 
waxes, all of which, of course, leave 
residues that must be removed before 
plating. It is common practice to 


(5) 
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wash at certain stages, such as after 
sand buffing, not only to remove all 
harsh abrasive which might mar any 
subsequent better finish, but also to 
remove undesirable grease films while 
convenient to do so. Thus, assume 
an article, which in its final form con- 
sists of a nickel-silver dish mounted 
on legs cast from a lead tin alloy. If 
the dish is polished prior to solder- 
ing of the legs it may be advantage- 
ously washed in fairly strong alkali, 
to which nickelsilver is appreciably 
corrosion and tarnish resistant. If 
washing is delayed until after the 
lead-tin supports are attached, a much 
weaker detergent must be employed, 
with corresponding increase in labor 
and cost, if not actually ineffective- 
ness of cleaning, since both lead and 
tin are extremely sensitive to alkaline 
solutions, becoming markedly etched 
therein. By the application of such 
considerations, it is often possible to 
greatly economize in cleaning opera- 
tions in the plating room. 


In general, soap washing of most 
articles at some stage prior to their 
entering the preplating cycle is desir- 
able. The use of a practically neu- 
tral soap will remove a good part of 
the polishing dirt, if the solution is 
hot and actively agitated, and yet, 
due to the absence of free alkali and 
perhaps the presence of protective 
colloids, results in no corrosive attack 
on even the more delicate metals. 
Sometimes, both to improve detergent 
action and inhibit tarnish on copper 
or high copper alloys, ammonia is 
added to the soap. Ammonium chlor- 
ide has also been found of assistance 
in reducing staining. Other additions 
may be made, such as oleic or even 
boric acid, to reduce the alkalinity of 
the soap. The latter is often of a so- 
dium oleate base. One manufacturer 
blends with it an organic solvent, the 
result being very efficacious indeed. 
The actual period of washing depends, 
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of course, on the requirements and 
washing conditions, but it may be 
pointed out that often the maximum 
benefit is derived in a fairly short 
time and little additional advantage 
accrues if this time is even greatly 
extended. On intricate pieces bearing 
deeply cut patterns, or on pierced 
work, it may sometimes be impossible 
to remove all solid dirt without spe- 
cial procedures or equipment. 

In recent years, much has been said 
of solvent liquid or vapor degreasing, 
or a combination of both. Trichlor- 
ethylene is a greatly favored de- 
greaser. Although unquestionably this 
method is a boon on many occasions, 
it may not always be of advantage in 
cleaning hollow-ware. For example, in 
leaching, by means of the solvent, the 
oils and greases from the abrasive 
and solid dirt, the difficulty in remov- 
ing the latter without individual man- 
ual treatment is greatly increased. 
When the oil or grease is left intact 
with the abrasive, the latter is re- 
moved together with the former if 
soap-alkali solutions are used, no 
doubt aided by the formation of soap 
in situ by the action of the alkali on 
the grease or oil. 


Alkaline Cleaning 

Much has been written on the sub- 
ject of plating room cleaners and 
many pages could be devoted to each 
detail. Such attention is, furthermore, 
warranted, since preparation before 
plating is usually of greater impor- 
tance than the operation of plating 
itself, and rarely can too much at- 
tention and thought be expended in 
properly preparing the articles. Gen- 
erally speaking, the alkaline cleaner 
is relied upon to remove oil or grease 
films, and difficult soluble soap films 
or solid dirt that may have been in- 
troduced in previous operations. The 
articles leaving this cleaner should 
show no “water-breaking”, that is, the 
phenomenon whereby the presence of 
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visible or invisible foreign matter or 
films, and thus the absence of a 
“chemically” clean surface, the water 
does not wet and spread as a uniform 
unbroken layer over the metal sur- 
face. On the other 
hand, the absence 
of any water- 
break is no guar- 
antee that the 
surface is abso- 
lutely clean. For 
speediest clean- 
ing, the first 
cleaner should 
contain soap or a 
similar substance, 
properly support- 
ed by a buffered 
combination of al- 
kaline salts, so 
that once the op- 
timum alkalinity 
is established, the 
detergent solution 
maintains it. 


The soap, of 


THROWING POWER /N PER CENT 


Ol 


which about one pe 


per cent is usually 
sufficient, should 
be free-rinsing 
and should not 
form insoluble precipitates on the 
work. For this reason, the newer soap 
substitutes and wetting agents, such 
as certain of the sulfonated higher 
alcohols, are recommended. They not 
only are free-rinsing, but are not 
precipitated by hard water or even 
by solutions of a mildly acidic nature. 

As for the alkaline salts, there are 
numerous combinations possible of, 
for example, soda ash (sodium car- 
bonate), trisodium phosphate, borax, 
sodium metasilicate, sodium ortho- 
silicate, sodium hydroxide, etc. There 
are also, of course, many excellent 
proprietary alkaline cleaners on the 
market, designed to meet almost any 
need. The important point is, how- 
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ever, that the components of the 
cleaner be so blended that the result- 
ing solution does not attack any of 
the basis metal and yet cleans well. 
To eliminate surface etching involves 


02 FLUID 0Z PER GAL 


3 4 5 AMPS PER SQ.FT. 
90°F 100°F N0F 





Fig. 1—Effect of temperature, current density, and brightener on the 
throwing power of a silver plating solution. 


primarily keeping the sodium hydrox- 
ide content as low as possible. It has 
already been mentioned that whereas 
nickel-silver is appreciably resistant 
to alkali attack, alloys high in lead 
or tin, such as Britannia metal and 
the soft solders, are easily etched by 
such solutions. If the hollow-ware be- 
ing cleaned contains as important 
component parts of such alloys, the 
cleaner must be adjusted accordingly. 
It is possible, also, to have in the so- 
lution inhibitors which protect such 
alloys from alkali attack to some ex- 
tent. Sodium metasilicate, besides be- 
ing a good detergent, is useful for 
this purpose. Copper, though prone 
to tarnish, is not so readily actually 
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etched and any tarnish that may form 
is usually readily removed by immer- 
sion in a cyanide, ammonia, or cream 
of tartar dip. 


Besides deciding upon the proper 
cleaning compound based on the above 
broad outline, the question also arises 
as to whether the cleaning should be 
aided with electric current or not. Al- 
though there are many advantages to 
electric cleaning which have been well 
stated elsewhere, the authors feel that 
in dealing with hollow-ware at least, 
the use of a cathodic cleaning for any 
appreciable length of time is not de- 
sirable. The main reason is that, after 
the solution has been in use for some 
time, it inevitably builds up in the 
white metals such as tin, from these 
alloy components of the hollow-ware 
articles which have been even only 
imperceptibly attacked by the alkali, 
and these metals, together with cer- 
tain suspended matter, tend to plate 
out on the work while it is being 
cathodically cleaned. Such deposition 
may lead, eventually, to unsatisfac- 
tory results from the plating solution. 
While it is possible to minimize this 
effect by reversing the current for 
some seconds, such a procedure com- 
plicates the situation, usually requires 
additional solutions, and risks the 
dulling of lustrously polished basis 
metal. The authors prefer, therefore, 
to use the first cleaner as a still, soak- 
ing cleaner, usually five to ten min- 
utes being sufficient for immersion of 
the articles. After the first cleaner, 
the articles should be thoroughly 
rinsed in warm water to remove all 
trace, if possible, of soap, and then 
again rinsed in cold running water. 


After such or similar alkaline clean- 
ing, the procedure depends somewhat 
on the nature of the articles and the 
efficiency of previous treatments. This 
is a good stage at which to introduce 
individual hand operations where nec- 
essary to remove last traces of dirt, 
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for at least on elaborate and highly 
ornamented articles and pierced work 
such expedients may be necessary as 
hand swabbing with cleaner solutions, 
pressure cleaning with live steam, or 
machine brushing or scouring with 
brass, steel, hair or cloth wheels and 
perhaps with abrasives such as lime, 
tripoli, or pumice. Often, too, espe- 
cially if the first cleaner has not been 
correctly compounded, such operations 
as the above are necessary to remove 
films of corrosion products from lead, 
tin, or zinc alloys or to restore a par- 
ticular finish to such metals as may 
have become noticeably etched. If 
abrasives are used, the articles should 
be well rinsed, or sponged in clear 
water to remove adhering particles. 

It is good practice to use a double 
alkaline cleaner system, for one reason 
because the first cleaner takes the 
brunt of vigorous usage leaving the 
second in a more desirable condition, 
and for another reason because the 
second can be made milder than the 
first or certain ingredients, such as 
soap, omitted to facilitate later rins- 
ing and dipping. The time of immer- 
sion in the second cleaner is usually 
fairly short and this fact, together 
with the fact that the solution itself 
is less corrosive, removes many ob- 
jections to the use of current. The 
second cleaner can, in general, be re- 
garded as an additional precaution 
against incompleteness of action in 
the first cleaner, and as a means of 
removing stains due to intermediate 
handling and undesirable films that 
may have been deposited in the first 
harsher and more severely worked 
detergent solution. 

Dips 

Rinsing after the second cleaner is 
now automatically more simple, since 
only weak and diluted alkalies are 
present on the work. The rinsing 
should nevertheless be thorough. To 
neutralize any alkali still remaining, 
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and to dissolve any oxide films that 
may have been formed, an acid dip is 
next introduced. Either weak sulfuric 
or muriatic acid may be employed. 

A favorite practice at this stage is 
to add to the muriatic acid dip a frac- 
tion of an ounce of mercuric chloride 
per gallon of solution, for the benefit 
of the copper and soft metal alloys, 
which after immersion are covered 
with a thin adhering film of metallic 
mercury. Such a film is considered an 
aid in later “strike” plating, offset- 
ting the tendency for the silver to 
deposit by immersion and non-uni- 
formly, as described below. If the 
strike solution and the striking tech- 
nique are correct, however, it is pos- 
sible at times to omit this procedure, 
which is often desirable, since the 
presence of the mercury may increase 
the tendency for articles to be stained, 
may require more careful rinsing, and 
may ultimately develop a cloudy sil- 
ver deposit. 

Following the acid dip is the usual 
thorough cold water rinse. The ar- 
ticle may still, however, hold a diluted 
acid film on its surface, and may 
have slightly tarnished even from 
exposure to air or unclean water, 
since the freshly cleaned metal sur- 
face is chemically quite active. For 
these reasons and the one noted later, 
a cyanide dip is finally employed, con- 
taining eight to ten ounces per gal- 
lon sodium cyanide. Articles emerg- 
ing from this dip should be completely 
clean, and after rinsing, ready for 
strike-plating, and furthermore can 
carry into the strike-plating solutions 
as adhering films at most diluted 
cyanide which is desirable, and not 
any foreign solutions. 


Strike Plating 
Since silver is such a noble metal, 
it tends to plate out on baser metals, 
such as copper, immediately on im- 
mersion of the latter and without re- 
quiring any electrical inducement. 
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Such a deposit, however, is not suffi- 
ciently adherent and should a heavy 
silver plate be subsequently added to 
it, the result would be peeling and 
blistering of the entire silver. 

To avoid this, a special plating so- 
lution is necessary in which the first 
“strike” (this is, extremely thin) 
plate of silver is applied (not by im- 
mersion) and after which another so- 
lution is used in which to deposit the 
full plate. 

To prevent deposition by immer- 
sion, the strike solution should con- 
tain very little silver and a high free 
cyanide content. In general, the sil- 
ver should not exceed a half troy 
ounce per gallon of solution, and the 
free cyanide should be no less than 
eight ounces per gallon. A few ounces 
of sodium carbonate per gallon are 
added to a new solution to improve 
throwing power. As in all silver cy- 
anide solutions, essentially room tem- 
perature is employed for the bath. 


The current density in striking 
should be high, approximately from 
15 to 25 amperes per sq. ft., at least 
for the first few seconds, to further 
ensure securing an adherent deposit. 
The variety of metals existing on a 
single hollow-ware piece again plays 
a role here, since local battery action 
is set-up between the dissimilar metals 
which may actually prevent, or at 
least hinder, the initial deposition of 
silver. It is often difficult, for exam- 
ple, to sufficiently cover soft solder 
seams on nickel silver. There is an- 
other reason why the current density 
in striking must be high, namely, to 
more than counter-balance the local 
opposing batteries. Furthermore, 
striking must be continued until suf- 
ficient silver has been deposited to 
thoroughly and completely cover the 
entire basis metal. On the other hand, 
due to the nature of the solution, if 
striking is prolonged excessively, a 
very dull, poor plate is obtained which 
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seriously impairs, if not completely 
spoils, the final product. During the 
striking period, the article should be 
in constant motion. If during strik- 
ing, gas bubbles adhere to the article, 


Zon Att 


CAR 


THROWING POWER IN PER CENT 


AV OZ PER GAL 


Fig. 2—Effect of cyanide and carbonate on the throwing power of a 


silver plating solution. 


they should be effectively dislodged 
so that specks on the basis metal are 
not left unstruck, to give rise later 
to tiny blisters. 


Next to cleaning, striking is the 
most important operation in silver- 
plating hollow-ware and improper 
technique existing at this stage is re- 
sponsible for many a rejected article. 


Plating 

After the work has been properly 
struck, it is transferred directly to the 
main plating solution. A small, “hold- 
ing” current should immediately be 
applied, until the tank has been fully 
loaded and the correct amperage es- 
tablished. If such a “holding” current 
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is not applied, the solvent action of 
the free cyanide of the plating solu- 
tion may lay bare the basis metal so 
that when the current finally does 
pass, a non-adherent or blotchy de- 
posit is secured. 
If the strike has 
not effectively 
covered every 
part of the article 
this danger of re- 
dissolving the sil- 
ver is enhanced, 
due to the local 
battery action 
that may be initi- 
ated between the 
dissimilar metals 
as described 
above. Instances 
are known where 
poorly struck 
pieces have lost 
their thin silver 
coatings over the 
soft solder, with 
the result that, 
due to electrically 
insulating films 
thus formed on 
the solder, the 
latter has received 
no deposit even at 
the expiration of the required plating 
interval. 

The composition of the main plat- 
ing bath for hollow-ware is recom- 
mended to be: 


Silver: :.c222.: 2.5 to 3.0 troy oz. per gal. 
Free Potassium Cyanide...................... 
4 to 5 av. oz. per gal. 
Potassium ‘carbonate: .....<..2<<.2s.-<2.2<.-3-- 
about 6 av. oz. per gal. 
Carbon disulfide...................... as needed 


In the course of continued use, part 
of the cyanide is converted, even by 
the action of the carbon dioxide in 
the air, to carbonate, so that the car- 
bonate content of the bath steadily 
increases until a point is reached 
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where the drag-out just equals the 
production of new material. Since the 
drag-out in plating hollow-ware is rel- 
atively high, the concentration of car- 
bonate rarely reaches a value that is 
really objectionable, especially in po- 
tassium solutions, as will be explained 
below. If in sodium solutions, the 
value of carbonate becomes too great, 
a certain amount may be “frozen out” 
on a cold winter’s day, but this 
method, though perhaps the best and 
safest available, is nevertheless poor. 
The ideal way would be to control the 
carbonate where necessary by precip- 
itation with barium cyanide, but the 
latter substance is not obtainable in 
the market. 


The question of using potassium or 
sodium salts in making up and re- 
plenishing solutions is still being de- 
bated. In the author’s experience, 
supported by many other large plat- 
ing establishments, potassium platir 
solutions are preferable for several 
reasons. Primarily, the deposit itself 
has been found to be brighter and of 
a more acceptable physical nature. In 
the second place, the allowable cath- 
ode polarization is higher and since 
this is increased by increasing car- 
bonate content, the latter may be 
higher in potassinm solutions than in 
sodium solutions, a decidedly impor- 
tant advantage. For similar reasons 
higher current densities are permis- 
sible before “burning” of the deposit 
commences, and this, besides econo- 
mizing in time and therefore money, 
improves the throwing power. It is 
felt that these advantages more than 
offset the greater cost of potassium 
cyanide. 

Silver as ordinarily plated from a 
cyanide-carbonate solution has a white 
matt appearance. To facilitate pol- 
ishing, it is desirable to brighten this 
deposit. Although many substances 
have been suggested as additions to 
the solution for this purpose, the one 
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by far in greater favor is carbon di- 
sulfide. Since the solubility of this 
material in aqueous solutions is very 
small, common practice is to shake it 
well with either a portion of the plat- 
ing solution or a strong cyanide solu- 
tion, and then to allow it to stand for 
several weeks, with occasional inter- 
mediate shaking. The excess undis- 
solved carbon disulfide settles to the 
bottom and the clear supernatant 
liquid is used as the brightener. The 
exact amount to be added to the plat- 
ing solution cannot be specified, which 
is one of the unfortunate character- 
istics of this brightener, but must be 
determined by experience and ad- 
justed to the amount of work being 
plated. Very generally speaking, a 
concentration of a few tenths of a 
fluid ounce of brightener per gallon 
of plating solution is of the correct 
order of magnitude. The brightener 
is being continually dissipated, how- 
ever, due to drag-out, volatilization 
and decomposition, and it is important 
that additions of it be made at least 
daily. Usually, too, its action is not 
immediate, and becomes apparent only 
after “working” the bath for a while. 
An optimum value exists for the con- 
centration of brightener, and great 
excesses beyond this value have been 
known to markedly and adversely af- 
fect the appearance of the deposit. 
Other effects of it will be apparent 
from the summary to be given below. 


One of the important problems en- 
countered in plating hollow-ware deals 
of course with the racking and per- 
missible current density, these being 
inter-dependent. It is not possible in 
a discussion such as this to describe 
racks in detail. Suffice it to say that 
in many cases silver-plated copper 
wire simplifies the problem of racking 
considerably; that if rigid racks are 
used proper consideration must be 
given to prevent “thieving” and 
shielding certain parts, especially hol- 
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lows, and thus reducing the thickness 
of deposit in these regions; that the 
question of properly and conveniently 
draining the hollow articles must be 
kept in mind; and that a revision of 
racking methods to present a more 
uniformly solid front to the anodes 
and eliminating as far as practical 
prominent projections from this front, 
will often make possible a consider- 
able increase in current density with 
its associated economies. The current 
density in plating hollow-ware aver- 
ages five to seven amperes per sq. ft., 
but is, of course, affected by many 
factors, to be summarized below. 


Throwing power is naturally of the 
greatest importance in any plating 
situation, but assumes particular sig- 
nificance in plating hollow-ware, due 
to the complex shapes of the pieces 
involved, and the frequency of pro- 
truding legs, handles, spouts, and so 
on. The throwing power of the bath 
described above is very good. Its gen- 
eral values can best be shown by the 
curves in Figs. 1, 2, and 3 which de- 
scribe its variation with temperature, 
current density, brightener content, 
cyanide and carbonate content, and 
silver content. These values were se- 
cured using the well known Haring 
cell arrangement and a ratio of the 
distances of the two cathodes from 
the one anode of 5 to 1. It is evident 
that besides altering the tank and 
racking arrangements, the throwing 
power may be increased by increasing 
the current density, decreasing the 
temperature, decreasing the bright- 
ener content, decreasing the silver 
content, increasing the carbonate con- 
tent or increasing the free cyanide 
content. Obviously, any of the above 
changes involves other properties be- 
sides throwing power, so that before 
any particular course is chosen, its in- 
fluence on everything else must be 
considered. For example, decreasing 
the brightener content will increase 
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the throwing power, but perhaps at 
a considerable sacrifice of the bright- 
ness of the deposit. On the other 
hand, improving throwing power by 
increasing the current density is par- 
ticularly desirable since they are mu- 
tually beneficial, the improved throw- 
ing power permitting an increased 
current density. 

It will be most convenient at this 
stage and of particular advantage in 
understanding the influence of most 
of the factors in silver plating to in- 
clude here a summary of the effects 
of the variables involved. This sum- 
mary is taken from a more detailed 
paper presented by the authors before 
The Electrochemical Society (April 
1931). 

The Effect of the Silver Content. An 
increase in silver content is accom- 
panied by a decrease in resistivity, a 
decrease in throwing power, an in- 
crease in anodic polarization, and a 
decrease in cathodic polarization. To 
obtain good deposits, the approximate 
limits of silver concentration are 1 to 
5 troy oz. per gal. depending on the 
concentration of other constitutents. 


The Effect of Free Cyanide. An in- 
crease in free cyanide is accompanied 
by a decrease in resistivity, an in- 
crease in throwing power, a slight 
increase in cathodic polarization, and 
a decrease in anodic polarization. The 
deposit has a good physical appear- 
ance over wide ranges of cyanide con- 
tent, provided other conditions, such 
as carbonate content, are properly 
adjusted. 

The Effect of Carbonate. An in- 
crease in the concentration of carbon- 
ate is accompanied by a decrease in 
resistivity, and increase in throwing 
power, and an increase in polarization 
(both anodic and cathodic). The phys- 
ical appearance is practically unaf- 
fected by the concentration and the 
optimum value of the latter depends 
on the cyanide content, 
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The Effect of CS:. The addition of 
prightener has little effect on the re- 
sistivity, decreases the _ throwing 
power, has little effect on the anode 
polarization, but decreases the cathode 
polarization. Up 
to about 0.2 fl. oz. 
of saturated solu- 
tion per gallon 
(1.5 ce per liter), 
it brightens the 
deposit. 

The Effect of 
Current Density. 
An increase in 
current density is 
accompanied by 
eninerease in 
throwing power, 
an increase in 
cathode polariza- 
tion up to the 
gassing point (at 
which point the 
cathode polariza- 
tion begins to de- 
crease), and a 
brighter plate up 2 
to a certain point. 
The maximum 
current density to 
secure good de- 
posits at 70 deg. 
F. (21 deg. C.) cannot be fixed. Ex- 
periments performed to determine 
the distribution of deposit in special 
cases have indicated that on certain 
parts of the cathode, the effective cur- 
rent density must have been 30 to 40 
amperes per sq. ft. (3.4 to 4.3 amp. 
per sq. dm.) and yet the deposit in 
these regions is not “burnt”. The max- 
imum allowable current density with- 
out burning is therefore dependent 
upon the method of racking and the 
shape of the articles. 

The Effect of Temperature. An in- 
crease in temperature of the bath is 
accompanied by a decrease in resis- 
tivity, a decrease in throwing power, 


THROWING POWER IN PER CENT 
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and a decrease in polarization both at 
the anode and the cathode. The max- 
imum current density which may be 
used without burning the deposit is 
thereby increased. Such an increase 
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Fig. 3—Effect of the silver content on the throwing power of a 


silver bath. 


is desirable from a plating time con- 
sideration and also serves to increase 
the throwing power sufficiently to 
overcome its decrease due to increased 
temperature as mentioned above. 
From an industrial standpoint, the 
production can be increased 50 percent 
by increasing the temperature from 
70 deg. F. to 90 deg. F. (21 deg. to 
32 deg. C.) without any injurious ef- 
fects to the plate. This has been actu- 
ally checked in practice. 


Rinsing After Plating and Reclaiming 
the Silver 

After silver plating, some attention 

must still be given the articles before 

they leave the plating room, namely, 
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in the rinsing, since we are dealing 
with a precious metal. Care should be 
taken that cupped pieces are emptied 
back into the plating solution, and a 
reasonable time allowed for proper 
drainage. Two cold water stagnant 
rinses should then be employed, fol- 
lowed by a clean, running, hot water 
rinse, after which the silver dries 
readily. 


The two cold water rinses are pref- 
erably connected to a large stoneware 
tank and should be drained into the 
latter at frequent intervals, depending 
upon how rapidly they accumulate 
silver. They should not be allowed to 
acquire too high a concentration since 
then the drag-out into the hot water 
may be appreciable. 


The large stoneware settling tank 
is preferably installed in the open air 
in a secluded region, so that the poi- 
sonous fumes of hydrocyanic acid 
later produced can be safely dispelled. 
When sufficient volume of solution has 
been accumulated, muriatic acid is 
cautiously added, the operator pref- 
erably wearing a gas mask to pre- 
vent inhalation of the poisonous 
fumes, until the thoroughly stirred 
solution reacts acid when tested with 
blue litmus paper. Savings in acid 
can be effected by using the acid of 
degenerate dips, any type of acid be- 
ing satisfactory as long as it is not 
used in excess. More safely, there- 
fore, acidification is made with muri- 
atic to prevent accidental dissolution 
of the precipitated silver cyanide, th 
chloride of the muriatic acid itself 
acting as an effective precipitant. 


When all the silver has been con- 
verted to either the insoluble cyanide 
or chloride, the valuable sludge is al- 
lowed to settle and in due time the 
clear supernatant liquid is drawn off 
and discarded. The tank is then ready 
to receive further rinse waters, unless 
the accumulation of sludge is so great 
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as to warrant its immediate removal 
from the tank and shipment to the 
refiners. 


Advance Buffing Wheel Rakes. A 4- 
page folder illustrating and describing 
the Advance buffing wheel rakes has 
been issued by the Advance Polishing 
Wheels, Inc., 844 W. 49th Place, Chicago, 
Ill., manufacturers of polishing wheels, 
buffing wheels, and wheel rakes. It is 
well known by those engaged in metal 
finishing, that a buff or correct diam- 
eter will produce far more work with 
better results than can be obtained if 
the buff has worn down. Therefore it is 
important that it be kept the original 
size as long as possible, with an even 
face or “fluff” on the periphery. The 
Advance wheel rake is said to keep buffs 
at their best for the longest possible 
time, for unlike home-made make-shifts 
of wood and nails, it cannot tear the 
buff, but rakes it evenly and safely to 
the correct depth of 3/16 inch. 


Advance wheel rakes are safe tools to 
use. The man’s size handles, pinned to 
the sockets, give a security that is un- 
shaken on the highest speeding wheel. 
A home-made rake, usually a row of 
uneven nails driven through a barrel 
stave or other piece of wood, is unsafe 
for the operator. Even though the work- 
man may escape injury the buffing 
wheel will not because the irregularity 
of the nails plays havoc on the expensive 
buff. Large automobile manufacturers 
have adopted the Advance tool as a 
safety measure. The Advance wheel 
rake is one of the best means for keep- 
ing buffing wheels in the best condition. 
A copy of this folder free upon request. 





Ideal Industrial Machinery Catalog 
No. 36. This attractive 16-page catalog 
describing and illustrating Ideal Indus- 
trial Machinery for tumbling, separating, 
cleaning, washing, burnishing, plating, 
and pickling is now being issued by N. 
Ransohoff, Inc., West 71st St., at Mill- 
creek, Carthage, Cincinnati, Ohio. Ideal 
units are presented in this catalog in 
order to show something of the mechan- 
ics of the Ideal system. Ideal equip- 
ment is made for washing parts, air dry- 
ing, saw dust drying, rinsing, dipping, 
painting, plating, burnishing, and pick- 
ling. Copy of catalog No. 36 sent free 
upon request. 





Mention PRODUCTS FINISHING when 
writing to advertisers. 
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Meeting the Severe Requirements 
of Portable Polishing ... . 


NORTON COMPANY 
Worcester, Mass. 


Alandum Abrasive 


severe in its abrasive requirements. 

The grain must be tough and strong 
bonding if the wheels are to stand up 
under the vibration and pounding of 
hand operation. 


Pvevere. ie with portable machines is 


Because both toughness and bonding 
ability are processed into Alundum Abra- 
sive it well meets the requirements—is 
popular everywhere for such work and 
especially on production line jobs such 
as — finishing of automobile body 
welds. 


15 
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E. V. D. Wallace 


HE use of Vapor-Phase Degreas- 

ing for removing oil and grease 
has spread throughout the industry 
with extraordinary rapidity since the 
introduction of the process into this 
country in 1928. So rapid has been 
the advance that one or two ideas in- 
herited from an earlier day have not 
been entirely dispelled. 


There are some who still look upon 
the process as a cure-all for all 
cleaning troubles. Such a cure-all, 
it most emphatically is not. The 
role of solvent degreasing either in 
the liquid-phase, the vapor-phase or 
in various combinations of both 
phases, is to remove oil and grease. 
Removal of dirt and insoluble par- 
ticles is only incidental to the flow of 
solvent over the surface of the parts 
and is rarely or never complete. Oxi- 
dation products, if present, are not 
removed. It is a very exceptional 
situation in which solvent degreasing 


*NOTE: Mr. Wallace is President of the 
Mechanical Process Corporation, South Orange, 
N. J. and according to his own statement was 
responsible for the initial introduction and de- 
velopment of solvent degreasing, particularly 
the vapor-degreasing process, in this country. 
He was formerly associated with the Carrier 
Engineering Corporation, Newark, N. J. He 
left them when they gave up the degreasing 
department and started in business for him- 
self. He has been looking on vapor-degreas- 
ing as a hobby rather than a business. 
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Vapor-Phase 
Degreasing 


As told to Edwin Smith 


By E. V. D. WALLACE 


Pres. Mechanical Process Corp., 
South Orange, New Jersey 


alone is sufficient. After the removal 
of oil and grease, a second operation, 
such as an electrolytic alkali bath is 
required to completely clean the 
parts. 

Another idea current in the indus- 
try is that the Vapor-Degreasing 
method is unsuited to parts of light 
weight because they reach the tem- 
perature of the vapor so rapidly that 
there is no time for sufficient solvent 
to condense on the surface and thus 
dissolve the oil. This can best be dis- 
cussed in connection with a short re- 
view of the development of solvent 
degreasing from the early method of 
dipping parts in a tank of liquid 
solvent up to the latest method of 
suspending parts in hot saturated 
solvent vapor. 

The early solvent degreasers were 
merely open tanks containing solv- 
ent. Oily parts were dipped into the 
solvent by hand or by mechanical 
means. During this procedure oil 
and grease were dissolved but when 
the parts were removed, a film of oil- 
contaminated solvent still remained 
on them. A second or a third tank 
reduced the contamination, neverthe- 
less, after the first lot of parts had 
been run through the solutions, the 
solvent contained a certain amount 
of oil. One might think of this proc- 
ess as being in the “bath tub” stage. 

It was soon found that the liquid 
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soivent dissolved oil much faster 
when warm. Warming also caused 
the solvent to evaporate, so, to save 
solvent, a lid was added to the tank 
and later a water pipe coil was at- 
tached to the under side of the lid. 
Solvent vapors condensed on the coil 
and “rained” back into the liquid 
portion. It did not take long to dis- 
cover that the parts need not be im- 
mersed in the liquid at all, because 
the clean solvent raining down from 
the coil dissolved the oil quite com- 
pletely. The “shower bath” stage 
had been reached. 


Now another difficulty was encoun- 
tered. To open the tank to load or un- 
load it was necessary to shut off the 
steam from the heating coils and 
allow the tank to cool, otherwise 
much solvent would be lost. The 
problem was solved by adding a sec- 
ond cooling coil a few inches above 
the liquid solvent. When water was 
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Fig. 1—Diagram of Crashaw Collender show- 
ing the steam coil at A for heating the liquid 
solvent shown at B. At C is the lower cooling 
coil and at D is the upper cooling coil. The 
upper cooling coil is suspended from the lid 
E. This type was used in Europe prior to 1928. 
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run through the lower coil, the va- 
pors condensed and the upper part 
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Fig. 2—Drawing illustrating the first stage 
in the development of the Crashaw Collender. 
The lid with the coil and the lower cooling 
coil has been eliminated and the cooling coil 
D around the inside of the tank at the top 
has been substituted. Note particularly the 
manner in which the solvent vapors stratify 
inside the tank. (1) Saturated vapor 3.6 
times as heavy as air. (2) ‘“‘Heavy layer” of 
air and vapor 1.5 times as heavy as air. 


of the tank remained free. This was 
the stage to which the process had 
been developed in Europe prior to 
1928. In Fig. 1 is shown a drawing 
of a Crashaw Collender which was 
used in England and in the Scandi- 
navian countries about this time. 

In spite of the improvement over 
simple dunking in liquid solvent, the 
shower-bath type had several disad- 
vantages. The lid with the cooling 
coils suspended from it was cumber- 
some and in the way when loading 
and unloading the tank. The lower 
cooling coil and the steam coil in the 
solvent made the tank difficult to 
clean. It was almost impossible to 
recover small articles which dropped 
into the liquid, and some of the de- 
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greased parts were often found badly 
streaked. 

Improvement of the Crashaw Col- 
lender to overcome objections of 
American manufacturers began in 
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Fig. 3—The dunking pot shown at F has 
been added to remove a greater part of the 
oil and grease than could be accomplished by 
vapor alone. <A _ cooling coil shown at G 
keeps the metal parts cool until they are 
drawn up into the vapor-phase. At B is shown 
the solvent and at A the heating coil. The 
arrangement of the cooling coil D is the same 
as shown in Fig. 2. 


this country in the autumn of 1928. 
A cooling coil, circling the inside of 
the top of the tank was added to 
supplement the condensing action of 
the coil attached to the lid. One day 
during the course of some experi- 
ment the lid was opened and to the 
astonishment of the operators solvent 
vapors were found surging around 
the top of the tank but not coming 
out into the room. Investigation 
showed that they had neglected to 
open the water valve to the lower 
cooling coil and had failed to shut 
the steam off from the heating coil. 
The whole tank was full of vapor. 
The discovery was thus made which 
eventually made the process adapt- 
able for continuous operation. It 
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was found that neither the lid nor 
the lower condensing coil were nec- 
essary. 

The reason is fairly obvious in the 
light of later knowledge. To digress 
a moment, refer to Fig. 2, which 
shows a tank with steam coil im- 
mersed in the liquid and a condens- 
ing coil around the inside of the top 
of the tank. Vapors rising from 
boiling solvent reach the cooling coil 
and are condensed. The saturated 
vapor is heavy, about 3.6 times as 
heavy as air. Consequently the 
vapor rising in the center of the tank, 
instead of continuing to rise, slides 
down hill, so to speak, to take the 
place of vapor condensed on the coil. 
Very little solvent escapes provided 
the cooling coil has sufficient capacity 
to condense as much or more solvent 
per unit of time as is evaporated by 
the steam coil in the liquid. 

There is always a certain amount 
of mixing of vapor and air in the 
upper part of the tank. In Fig. 3 
is shown the existing situation in an 
open-top tank after equilibrium has 
been reached. At the bottom is the 
liquid phase. Lying above the liquid 
is a zone of saturated vapor-phase 
with a specific gravity of 3.6 with 
reference to air. Above the satu- 
rated vapor lies a well defined zone 
of solvent vapor mixed with air with 
a specific gravity of about 1.5. Lying 
on top of the solvent vapor is a layer 
of vapor mixed with a much greater 
quantity of air. The relative heights 
of the three zones depend upon a 
number of factors, but for any given 
set of conditions they will be found 
fairly constant. 

It had been supposed that part of 
the degreasing action in the Crashaw 
Collender was due partly to the con- 
densation of solvent on the surface 
of the articles and partly to the 
shower-bath effect of the solvent 
condensed on the coils attached to 
the lid. Now, if the lid and the 
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over-head coil were to be eliminated, 
the success of the process would have 
to depend entirely on the condensa- 
tion of solvent on the parts. The 
final stage had been reached. First 
the bath-tub stage in which the at- 
tempt to clean with contaminated 
solvent was made, next the shower 
with clean solvent, and finally the 
turkish bath sweat. 

Each of the preceding stages of 
development had its own peculiar 
limitations, and now the vapor-phase 
revealed limitations of its own. It 
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required entirely too much time to 
condense sufficient solvent to dissolve 
heavy, thick or gummy oils and 
greases. And very light metal parts 
would reach the temperature of the 
vapor too quickly to condense any 
appreciable amount of solvent. 


The first problem, that of dissolv- 
ing heavy oils and greases, has been 
solved by adding one or more dunk- 
ing pots into which the parts are 
dipped prior to passing on to the 
vapor-phase section. The liquid solv- 
ent in the pots is maintained at a 
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Fig. 4—One of the modern types of vapor-phase degreasers known as a “Universal D’Oiler’’. 


This unit is adaptable for installation in a line of continuous cleaning operations. 


duct is provided to prevent the solvent vapors from escaping into the room. 


A ventilation 
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temperature considerably below that 
of the vapor. The major part of the 


oil is dissolved in the liquid solvent; 
thus parts withdrawn from the liquid 
carry only such oil as remains in 





Fig. 5—A Universal D’Oiler used for a variety of small parts. 


solution in the solvent. This small 
amount of oil is then readily elim- 
inated by condensation of vapor on 
the relatively cool surface. 

The idea generally prevails that, 
assuming a most essential part of the 
process is to have the temperature 
of the parts which are introduced 
into the vapor-phase as much below 
the temperature of the vapor as pos- 
sible that no more grease will be 
dissolved after the parts reach the 
temperature of the vapor. This idea 
appears to limit the process to parts 
which are sufficiently heavy to con- 
dense all the solvent needed to dis- 
solve the remaining oils before they 
rise to the temperature of the solv- 
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ent, at which point no more solvent 
would be condensed. 

What seems to have been overlooked 
in all the discussion of degreasing in 
the vapor-phase can be illustrated by 
- ; a simple experiment. 
Take an ordinary tin 
can; dip it in a heavy 
lubricating oil and sus- 
pend it in the vapor- 
phase without any pre- 
liminary dunking. The 
light metal comes to 
the temperature of the 
vapor almost immedi- 
ately, far too quickly 
for any amount of sol- 
vent to be condensed on 
the surface. However, 
if we leave the can there 
for a few minutes, upon 
withdrawal it will be 
found that all the oil 
has disappeared. The 
oil could not have been 
dissolved by the small 
amount of solvent con- 
densed before the can 
rose to the temperature 
of the vapor, and the 
temperature of the 
vapor is certainly not 
high enough to evapor- 
ate the oil. 

If reference is made to a chemistry 
text-book to the section dealing with 
the elevation of the boiling points of 
solvents when materials are dis- 
solved in them, the most probable 
answer as to what became of the oil 
on the can is found. Assuming the 
temperature of the can to be that of 
the vapor, the oil on the surface will 
absorb some of the surrounding 
vapor forming a solution which, at 
first, may be considered as a solu- 
tion of a small amount of solvent in 
a large amount of oil, and as the 
absorption continues with increasing 
proportions of solvent to the point 
where the oil could be considered as 
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Fig. 6—Latest type of D’Oiler for hand opera- 
tion. The unit shown here is not connected 
for service. 


being dissolved in the solvent. 

Two physical properties, the boil- 
ing point of the solvent and the vis- 
cosity of the oil are changed as the 
absorbtion of solvent by the oil con- 
tinues. The boiling point of the solu- 
tion remains above that of the pure 
solvent as long as any oil remains. 
As long as any oil remains it will 
absorb solvent vapors to form a 
liquid solution. In other words, as 
long as there is any oil on the sur- 
face of the part a certain amount of 
solvent will be condensed, assuming 
of course, that the solvent vapor is 
not superheated. 

The viscosity of the oil or grease 
on the part will tend to decrease as 
the part rises to the temperature of 
the vapor. It will still further de- 
crease as solvent is absorbed, until 
a point is reached where drops of 
solution of oil-solvent fall from the 
part. 
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The process described in the pre- 
ceding paragraphs—the absorption of 
solvent by the oil on the part—is 
necessarily a slow one. If a second 
can coated with oil is first dipped in 
liquid solvent, the final elimination 
of oil in the vapor-phase will require 
much less time, but it will never pro- 
ceed quite so rapidly as would be the 
case if the can were several times as 
thick and cool enough at the start to 
condense some solvent. The time ele- 
ment and not the relative weight of 
the part in proportion to the surface 
area is the controlling factor. 

Vapor-degreasing is, therefore, not 
limited to fairly heavy parts but 
may be used for degreasing all sorts 
of parts, however light they may be, 
provided the size and cost of the 
equipment made necessary by the 
longer time required to hold the 
parts in the vapor-phase is not 
greater than the cost of obtaining 
the same results in some other man- 
ner. This is obviously a question to 
be decided by detailed analysis of 
each individual project. 

At the outset the statement was 





Fig. 7—One of the smaller types of D’Oilers. 


made that solvent-degreasing was 
not a cure-all but should be followed 
by a second step to eliminate dirt 
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and insoluble particles. Solvent de- 
greasing equipment is not inexpen- 
sive; the use of the process adds an- 
other step to the cleaning procedure, 
and so it might be objected to as in- 
creasing the cost of cleaning opera- 
tions over the older methods of aque- 
ous cleaning. 

If parts covered with oil and grease 
must be handled in some continuous 
manner, aqueous cleaning methods 
may undoubtedly be developed to ac- 
complish the work. The cycle of 
operations may require a consider- 
able amount of soaking time, neces- 
sitating long tanks, or mechanicai 
scrubbing of some kind. In any 
event, provision must be made for 
more or less frequent renewals of 
cleaning solutions. 

The big advantage of the modern 
solvent degreasing methods is not 
that it supplants the aqueous steps 
in the cycle but that by eliminating 
oil and grease first, it enables the 
aqueous solutions to complete the re- 
moval of dirt and rust so much more 
efficiently. 





Hobart Industrial Washing Machine 
Catalog. An attractive 32-page catalog, 
in which Hobart industrial washing ma- 
chines are presented, is now being issued 
by the Industrial Washing Machine Di- 
vision, The Hobart Manufacturing Com- 
pany, ‘Troy, Ohio. Several standard 
models are shown, designed so as to be 
constructed for varying requirements; 
different widths and types of conveyors, 
single and multiple units, with or with- 
out dryers. Since many cleaning prob- 
lems require machines of special design, 
Hobart maintains a staff of designing 
engineers to work out equipment for the 
unusually special or difficult cleaning 
operations. By the laboratory method, 
accurate analyzation of cleaning re- 
quirements are made so as to determine 
the best type of equipment for solving 
the specific problem. Hobart industrial 
washing machines are designed for 
cleaning parts of materials preparatory 
to the other operations. Whether the 
requirement is to remove oils, grease, 
chips or other foreign substances from 
the smallest ball bearings to the large 
engine block castings, Hobart offers 


equipment for rapidly and economically 
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doing the work. The Hobart machine 
consists primarily of a large solution 
tank, a chamber containing the wash 
or spray system through which the work 
passes, a pump and motor, equipment 
for heating the solution, and a conveyor 
and driving mechanism. Some machines 
have no conveyor and the work is placed 
in baskets or racks and manually glided 
into the machine. Hobart Rotary Drum 
machines operate on the same general 
principle as the flat conveyor machines, 
The work is carried through the wash 
area by means of a revolving drum of 
perforated metal equipped with a helical 
spiral flight conveyor. This is said to in- 
sure all surfaces of intricately shaped 
pieces to exposure of the action of the 
wash streams. The Industrial Washing 
Machine Division will send a copy of 
this catalog free upon request. 





Dip-Spra Bonderizing. This attrac- 
tive 6-page folder is now being issued 
by Parker Rust-Proof Company, 2177 E. 
Milwaukee Ave., Detroit, Mich. The ad- 
vantages of Dip-Spra Bonderizing are 
described with illustrations and draw- 
ings. Three important objectives are 
said to be attained with the Dip-Spra 
Bonderizing process; namely, reduction 
of processing time, reduction of heat 
requirement, and increase in the range 
of products processed. The Dip-Spra 
process combines the rapid coating char- 
acteristics of the Spra-Bonderite chem- 
ical with the immersion method. 

In addition to iron and steel, the Dip- 
Spra solution reacts on galvanizing, gal- 
vanneal, zinc alloy die castings, cad- 
mium plated surfaces, and produces a 
corrosion inhibiting phosphate coating 
that provides an adherent base for paint, 
enamel, or lacquer. A copy of this folder 
in which specifications are also given 
can be had upon request. 





Bristol Bulletin No. 482. The record- 
ing round-chart potentiometer known 
as the Pyromaster, recently announced 
by The Bristol Company, Waterbury, 
Conn., is described in their Bulletin No. 
482. In this bulletin will be found 
drilling dimensions, chart lists, and other 
engineering data pertaining to the Pyro- 
master in the following forms: pyro- 
meter, tachometer, resistance thermom- 
eter, millivoltmeter, and milliammeter. 
Copy of Bulletin No. 482 will be sent to 
anyone interested in the subject of 
measurement by means of the potentio- 
meter system. 





Mention PRODUCTS FINISHING when 
writing to advertisers. 
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IME TELLS 


OCTOBER 1935 


Ad appeared featur- 

ing samples of Blue 

~- Knight !-coat finish 
™\., applied to flat sheet, 
then blanked out. 

| Readers were invited 

| to twist, bend, finger- 


nail .. . to test per- 
manent Flexibility and 
Adhesion. 

oon. Sy 





JANUARY 10, 1937: Mr. S. visited plant. Said our “Permanent Flexi- 


bility and Adhesion” story certainly impressed him. He only saw ad (above) few 
days ago. Magazine had been kicking around his office more than a year. But, by 
gosh, when he happened to pick it up and tested the samples .. . the Blue Knight 
Flexible Finish did not eae FLAKE or PEEL! Nothing tests like TIME! 


FLEy 4 


7, y 


ROXYN-C offers many plus factors not ob- 
tainable with any other synthetic. It is almost 
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Shortened Baking Time 


destroyers. (3) Remarkable Flexibility and 
Adhesion. 


ON REQUEST: A detailed illustrated sum- 





as quick-setting as lacquer—far quicker than 
the fastest drying synthetic ... 

(1) Single or Multiple Coating with only one 
bake. (2) Impermeability to common finish- 


mary with Comparison Chart. Address Box 
773, Roxalin Flexible Lacquer Co., Inc., Eliza- 
beth, N. J. 
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Setting Up Specifications 
on Protective Coatings 


By M. H. Corsin 


Research Director, The Arco Company, 
Cleveland, Ohio 


N the manufacture of metal prod- 

ucts, the finish has become an im- 
portant factor, both from the stand- 
point of cost and of the sales appeal 
of the article. It is a general rule 
that the quality of an article is 
roughly determined by the quality of 
its finish. Most manufacturers know 
how much they can spend for their 
finishing process in order to compete 
in their respective markets. 

In selecting a finishing material 
the first consideration should be 
what is expected of the material and 
what quality of paint the unfinished 
product warrants. Taking this into 
consideration there are a number of 
cases where manufacturers of metal 
products are using a finishing sys- 
tem which is too expensive. Where 
this is true, a saving could be effect- 
ed. There are also cases where the 
manufacturers, in an attempt to cut 
the cost, have reduced the quality of 
their finish too low, a practice which 
eventually affects their sales. 

After the quality of finish is de- 
cided upon, careful consideration 
should be given to the various fac- 
tors which contribute to quality; and 
upon these specifications should be 
drawn up. When this procedure is 
followed one can be sure that the 
maximum value will be received from 
his paint purchases. This is brought 
out clearly in the automotive and re- 
frigerator industries. While setting 


up such a control may involve some 
initial expense, it will readily pay 


for itself many times over. 

There are several general proper- 
ties of paint films with which manu- 
facturers of metal products should 
concern themselves—properties such 
as adhesion, flexibility, toughness, 
hardness, abrasion resistance, per- 
manence, workability, and so on. Be- 
sides these there are special proper- 
ties, the importance of which depends 
upon the use to which the article is 
to be subjected. Some of these are 
durability, washability, and_resist- 
ance to humidity, fumes, acids, alka- 
lies, moisture, grease, oil, alcohol, 
solvents, and so on. Many paint lab- 
oratories as well as metal products 
manufacturers have set up various 
methods of determining these differ- 
ent properties. 

In all physical evaluation of paint 
films, uniform film thickness is im- 
portant. The Bell Telephone Labora- 
tories obtain uniform films by means 
of a spray gun that travels at a defi- 
nite speed. In this way the same 
amount of paint is applied per coat 
when similar materials are sprayed 
on test panels. Quite uniform films 
can also be obtained by means of 
spinning. Another method is the use 
of a “doctor blade” which is drawn 
over the panel allowing a definite 
opening for the film between the 
blade and the test panel. In most 
cases, however, satisfactory test films 
can be obtained by uniform and cau- 
tious spraying. The thickness of the 
film should be measured by any of 
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the conventional methods. 

Uniformly cleaned and prepared 
panels are also necessary to obtain 
any degree of accuracy for compara- 
tive results in the testing of paint 
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lens, and weights are put on the 
weight pan until a definite size in- 
dentation is made on the film when 
viewed according to a scale in the 
eye piece of the microscope. Although 
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Fig. 1—Diagram of a 


that panels are not finger marked 
after they have been _ properly 
cleaned. 

Hardness is essential in protective 
coating films so that the finished 
article will not be too easily 
scratched, scraped, or marred. The 
harder the film, the better the finish, 
providing that the paint does not 
reach the point of brittleness. Some- 
times hardness is obtained by the 
sacrifice of flexibility and toughness, 
in which case a slight impact on the 
film causes chipping and flaking off. 
Hardness can be conveniently meas- 
ured by means of a Pfund Hardness 
meter, as shown in Fig. 1. This ap- 
paratus consists of a spherical quartz 
lens B mounted in the middle of a 
pivoted arm A. At the end of the 
arm is a weight pan C on which a 
weight W is placed. Above the 
quartz lens is a microscope E which 
magnifies about seventy times. The 
paint film is applied on a metal panel 
and allowed to dry for a definite 
period of time. The film is then 
placed on a support below the quartz 


Pfund hardness meter. 


for the determination of hardness, 
this procedure is the most generally 
adopted. 

Adhesion and flexibility are two 
factors which are closely related. 
Films may be very flexible but will 
appear short when scraped with a 
knife blade, if they lack adhesion. 
These two properties are important 
to insure resistance of the finish to 
chipping, flaking, and so on. Flexi- 
bility, however, should not be striven 
for to the point at which too great a 
sacrifice of hardness has to be made. 

The properties of adhesion and 
flexibility are determined by means 
of an extrusion test, most conveni- 
ently made on an Erichsen apparatus. 
For this test a standard panel is 
finished with the paint to be tested 
and dried under uniform conditions. 
The film thickness must also be uni- 
form. The panel is then sufficiently 
supported and a steel ball on a worm 
drive is forced against the panel, 
thus drawing the metal. The distance 
the ball travels or the depth to which 
the metal is drawn before the film is 
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ruptured is measured on a Vernier 
scale. 

An impact test is also used to a 
considerable extent to measure these 
properties. There are various forms 
of this apparatus. The Bell Tele- 
phone Laboratories use a continuous 
method. A ball on a pivoted arm is 
rotated on a shaft so that it strikes 
the paint film. It travels along the 
film at accelerated speeds. The dis- 
tance it travels is measured and is 
used to determine the factor for rel- 
ative impact test. The greater the 
velocity of the hammer, the more 
severe the test. The most simple 
impact test is that of the falling ball 
as shown in Fig. 2. The panel B to 
be tested is placed on the base A. 
The carriage C to which a steel ball 
D is attached is raised to a definite 
height. A definite weight W is also 
placed on the carriage. The carriage 
is released, and thus ball D indents 
B. The height and weight required 
to rupture the film is used to derive 
the impact factor. 

The abrasion resistance of a finish 
is a rough measure of the wear from 
constant usage which the article will 
be able to withstand. This factor is 
important with objects that are 
handled considerably, with finishes 
which require washing with soap 
powders, or with parts that are ex- 
posed to frictional wear. The abrasion 
resistance of a film is related to the 
other properties of the film, particu- 
larly to the index of hardness and 
toughness. 

Relative values for abrasion re- 
sistance can be obtained by allowing 
abrasive particles to fall on the paint 
film until it is worn through. There 
are modifications of this type of equip- 
ment, but for practical work the 
Gardner abrasion tester is satisfac- 
tory. A simple design showing the 
principles of design of a Gardner tester 
is shown in Fig. 3. Sand or carborun- 
dum is allowed to drop a definite dis- 
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tance onto the paint film which is held 
at a 45 deg. angle. The weight of sand 
required to wear through the film is 
used as the measure of relative abra- 
sion resistance. The film thickness 
must also be taken into consideration, 

Condensation of atmospheric mois- 
ture on metal products causes deteri- 
oration of the finish that is not prop- 
erly formulated to meet such condi- 
tions. This causes rusting of the base 
metal which in turn destroys the ad- 
hesion of the film. It also, in some 
cases, causes pimpling, cracking, and 
dulling of the finish. There are a num- 
ber of metal products that are exposed 
to moist atmospheric conditions. In 
such cases, a humidity test should be 
conducted when finishing materials 
are being selected. There are many 
types of humidity cabinets in use. The 
careful control of temperature and 
humidity is important so as to get 
good comparative results. Generally 
a temperature of 110 deg. F. to 120 
deg. F. with 100 per cent relative 
humidity is used. The cabinet should 
be sufficiently insulated to maintain 
a uniform condition within. Steam can 
be generated in the cabinet by heat- 
ing a small amount of water in the 
bottom of the cabinet, or it can be 
introduced by means of small pipes 
having minute outlets at various loca- 
tions in the cabinet. Exposure tests 
are important, in fact, should be re- 
quired for all objects subjected to 
outside exposure conditions. 

The durability of paint films is a 
very large question and which can 
be only briefly alluded to here. Two 
factors have to be considered, one is 
the resistance of the pigment to fad- 
ing, and the other is the resistance 
of the vehicle to alteration and dis- 
integration. Both factors depend very 
largely upon the conditions to which 
the paint is subjected. As regards the 
influence of exposure, it is obvious in 
the first place that the life of paints 
exposed out-of-doors will be very 
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much shorter than that of paints 
used on inside work. It is a known 
fact, however, that the durability of 
the same paint, under the same ap- 
parent conditions of exposure, varies 
enormously in different localities due 
to local conditions of climate. 

The most informative data can be 
obtained only from actual exposure 
tests. However, a relative approxima- 
tion can be obtained in an accelerated 
manner by means of a weatherometer. 
In this apparatus the finish to be 
tested is put through a cycle of dark- 
ness, ultra-violet light, and moisture 
in an attempt to approximate weather 
conditions. It takes one hour to make 
a complete cycle. The accuracy of 
this test is questionable, but the re- 
sults in most cases are indicative of 
the relative value of the different 
coatings. 

When testing color changes alone, 
the ultra-violet light will give acceler- 
ated fading data. These results are 
also relative, as under actual exposure 
conditions, different results are ob- 
tained on color fading. Southern ex- 
posure — on the sea coast — generally 
produces comparatively quick changes. 
Paint films that stand up in this type 
of locality are generally adequate for 
industrial use. 

Acid, alkaline, grease, and fume re- 
sistance are tested by having the paint 
actually come in direct contact with 
the particular reagent in question. 
Salt spray tests are sometimes re- 
quired in specifications. However, 
there is considerable controversy as 
to the actual value of such tests as 
being indicative of the durability of 
paint films. 

The type of experiments used to 
test the permanence of a coating de- 
pends on the nature of the article to 
be finished. For example, in connection 
with top enamels the physical tests 
are the most important, outside of the 
appearance of the finish. On the other 
hand, with refrigerator finishes the 
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fume resistance, humidity, grease re- 
sistance, and color stability are equaliy 
as important as the physical character- 
istics. Therefore, to set up specifica- 
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Fig. 2—Diagram of a simple impact tester. 
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tions for paints, the quality of finish 
to be used must first be determined. 
The two factors governing the quality 
are the use to which the article is to 
be subjected and the maximum cost 
for finishing which the article wil] 
permit. 

The method of application must 
next be determined, that is, whether 
the paint is to be applied by spraying, 
roller coating, dipping, and so on, 
and whether it is to be baked, forced 
dried, or air dried. The production 
schedule and the size and nature of 
the article are factors governing the 
method of application. 


The working characteristics of the 
material must then be studied — for 
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2xample, the viscosity of the material 
and the reduction required to give 
maximum efficiency of operation and 
best appearance. The coverage, or the 
amount of material required to cover 
a definite area should also be included 
in the specifications. This insures uni- 
formity in cost of materials. The 
stability of the materials should also 
be taken into consideration in order 
to prevent waste on storage as well 
as in use, as in dip tanks. Some types 
of material tend to settle hard, skin on 
the top, body up or jelly, thus causing 
unnecessary waste. The solid content 














O-+4 


_=—===—- 
<= 




















Fig. 3—Design of an abrasion tester showing 
the abrasive reservoir at A, the tube through 
which the abrasive falls at B, the workpiece at 
ao the vessel at D into which the abrasive 
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of the paint should also be taken into 
consideration, and if possible a pig- 
ment to binder ratio should be estab- 
lished. The drying time should be 
stipulated so as to insure uniform 
working schedules. 

Standards should also be set up on 
the physical properties as outlined 
above — on adhesion, abrasion re- 
sistance, flexibility, hardness, and dur- 
ability. Special tests should be de- 
signed to meet the particular condi- 
tions to which the article is to be 
subjected. If it is to be subjected to 
outside exposure and humidity, an 
actual exposure test should be in- 
cluded. Tests for stability of color are 
also important. Where, for example, 
we should like to set up the specifica- 
tions for a painting system for steei 
kitchen cabinets to compete in a 
quality maket, upon studying the sit- 
uation, we find a two coat system is 
required, a coat of primer baked at 
290 deg. F. for one hour, and one coat 
of finishing material also baked at 
290 deg. F. for one hour. To meet the 
requirements for a high quality finish, 
we determine that a synthetic system 
is necessary. Technical recommenda- 
tion of competent paint manufacturers 
should be consulted to determine the 
physical and working constants of the 
paint material. In the case of kitehen 
cabinets, humidity resistance is im- 
portant since moisture condensation is 
present in a kitchen. Grease resistance 
is necessary as the housewife will, no 
doubt, at times handle the doors with 
greasy fingers. Also some greases 
which volatilize in cooking will con- 
dense on the surfaces of articles in 
the kitchen. Color stability should 
also be taken into consideration as 
sections of the cabinet will at some 
time be exposed to sunlight, and if 
the film is susceptible to color 
changes, light and dark sections of 
the cabinet will result. Thus, by setting 
up specifications, uniformity of finish 
and greater dollar value will result. 
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Corrosion Problems, II 


In this article the author discusses corrosion testing, and such 
protective coatings and films as paints, varnishes, lacquers, 
vitreous enamels, and greases. 


By GeorGE M. Enos 


Asst. Professor of Metallurgy, University of Cincinnati 


N selecting a material for use, there 

are many things to consider. We 
are not concerned here with the physi- 
cal and mechanical properties, but 
only with the selection of a material 
on the basis of its resistance to cor- 
rosion. Assuming that several ma- 
terials are suitable from the viewpoint 
of strength and cost, and that the 
metal is to be used unprotected, or, 
if originally protected, that the pro- 
tective coating may fail in service, it 
becomes important to consider how 
the material is to be tested for corro- 
sion resistance. Certain principles can 
be stated to guide in making corrosion 
tests. 

1. There are no short time tests 
that are entirely reliable for predict- 
ing the behavior of a material over 
a long period of service. Short time 
tests may be of value to determine 
whether pitting will be apt to occur, 
and to obtain a general idea of the 
behavior of the material under the 
probable conditions of service. Of 
course, under drastic conditions of 
service, a short time test may rule 
out certain materials from any further 
consideration, but in general, short 
time tests do not differentiate suffi- 
ciently between materials that each 
show fair corrosion resistance. By 
“short time” is meant tests of a few 
hours or days duration. 

2. A large number of samples 
should be included in every test in 
order to obtain a fair average in com- 





puted results. There is no exact rule 
to be followed, but a test which in- 
cludes a dozen samples is more re- 
liable than one which includes only 
two or three. 

3. Each test made, with a large 
number of samples as indicated above, 
should as far as possible, have only 
one variable. This is not always feas- 
ible, and in tests extending over years 
in service it is not so important, but 
in laboratory testing only one factor 
should be varied at a time. If, for ex- 
ample, materials are to be tested for 
corrosion resistance in sulphuric acid, 
the variable considered might be the 
concentration of the acid, and all 
other variables, time, temperature, 
and so forth, should be kept constant 
if comparable results are to be ob- 
tained. In other tests, other important 
variations can be considered if de- 
sired. 

4. If laboratory tests are to be 
made, the conditions of service that 
are expected should be duplicated as 
nearly as possible. Thus, if it is de- 
cided to determine the resistance of 
various materials to flowing river 
water, the sample should be exposed 
in moving water of about the same 
composition, and with no greater tem- 
perature variation than would be ex- 
pected in service. It may be that the 
material to be used will be alternately 
exposed to air and to liquid, (for ex- 
ample, pontoons on an airplane) and 
in such a case, the test should include 
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alternate exposure to air and dipping 
in solution. 

Too much emphasis cannot be placed 
on this matter of duplicating service 
conditions as closely as possible in 
laboratory tests. A ma- 
terial may be quite re- 
sistant when completely 
immersed in 5 per cent 
sulphuric acid in a lab- 
oratory. This is abso- 
lutely no indication of 
how it will stand up in 
service under some 
other conditions. 


Duplication of serv- 
ice conditions in a lab- 
oratory test includes 
duplication of the phy- 
sical condition of the 
material. While the 
chemical composition 
may be the same in 
both materials, a rolled 
material may corrode 
quite differently than 
would a cast material, 
under the same condi- 
tions. 


5. In making cor- 
rosion tests the work 
should be carefully 
planned, and qualita- 
tive changes should be 
noted. Both loss in 
weight and pitting characteristics 
should be measured. It is often de- 
sirable to test for changes in physical 
and mechanical characteristics, as 
well as for actual weight change, by 
making tensile tests, or other suitable 
tests, on corroded samples. This is 
particularly desirable where pitting 
has not been excessive and where 
change in dimensions has not been 
appreciable. When weight loss is to 
be measured it is important to re- 
move adhering corrosion products in 
such a way that the underlying metal 
is not disturbed, with either chemicals 


a coating found on a piece of bronze. 
bottom and above it is the protecting coat. 
top is a material used to protect the specimen while it is 
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or mechanical means. 

The most reliable tests, of course, 
are those which extend over a long 
time period and are conducted under 
service conditions. Tests in river water 





Fig. 6—Photomicrograph at 300 diameters showing thickness of 


The bronze is shown at the 
The material at the 


sectioned and polished. 


were mentioned. Rather than synthe- 
size river water and expose samples 
in beakers in the laboratory, it would 
be preferable to expose a large num- 
ber of samples in the actual river over 
a period of months or years, with- 
drawing samples periodically for ex- 
amination, cleaning, weighing, and 
testing, so that the course of corrosion 
with time could be determined. In this 
connection long time tests have been 
conducted by the American Society 
for Testing Materials and by the 
United States Bureau of Standards 
and by the United States Bureau of 
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Mines on various common structural 
metals and alloys, as well as by num- 
erous companies. Numerous papers 
have been published giving their find- 
ings. 

Protective Coatings and Films 

So far in this discussion it has been 
assumed that the metals or alloys 
would be used in their natural condi- 
tion, without protection of any ex- 
traneous coating. Attempts to combat 
or retard corrosion have followed 
many paths, but most of these can be 
summed up as follows: 

1. A metal or alloy is selected for 
use on the basis that its corrosion rate 
will be low under the conditions of 
service and that synthetic protective 
coatings either are unnecesary, or are 
undesirable for some reason. Wrought 
iron pipe in general gives excellent 
service for carrying ordinary water, 
and a protective coating is unneces- 
sary on the water side. Naval brass 
is used in condenser tubes in marine 
boilers. Here a protective coating 
would be undesirable, because it would 
either deteriorate, or would lower the 
rate of heat transfer, or both. Numer- 
ous other examples of the use of un- 
protected metal could be cited. 

2. The second general method of 
retarding or preventing corrosion is 
to protect a material that is suitable 
for the purpose, (because of strength, 
cost, or other reasons) by means of 
a suitable coating. These coatings are 
well known, but some brief discus- 
sion of the types of coatings used is 
in order. 

Paints, varnishes, lacquers. This is 
probably the most general method of 
protecting against corrosion. Struc- 
tural steel is given a paint coating of 
red lead, even though it may be later 
encased in concrete, or if exposed, 
additional coats of paint are given. 
Steel bridges are periodically re- 
painted as a necessary precaution 
against corrosion, for a paint coating 
will, after a certain time, deteriorate 
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and expose the base of steel. 

Metal coatings. The use of zinc in 
galvanizing, tin in tin plating, chrom- 
ium, cadmium, and other metals in 
electroplating is so common that little 
need be said except to point out the 
reasons for choice of any particular 
metal as a coating. Considering iron 
or steel as the metal to be protected, 
all metals above iron in the electro- 
motive force series of metals protect, 
first, by exclusion of the corroding 
medium, and second, by assuming the 
anode relationship with regard to 
iron. Aluminum, zine, chromium, and 
cadmium should protect iron in both 
ways, whereas, lead, tin, copper, gold 
and silver protect only as long as the 
coating is continuous. The methods 
of application of the metals will not 
be discussed, but include dipping, 
spraying, sintering, and electro-plat- 
ing. The metal surface to which the 
coating is applied must, of course, be 
chemically clean, that is, free from 
rust. 

Glass, porcelain, vitreous enamels. 
These protect by excluding the cor- 
roding medium. 

Greases and related products, ex- 
clude the corroding medium tempor- 
arily, but cannot be depended upon 
for long time protection. The coat- 
ings which have just been discussed 
are appreciable in thickness. Their 
efficiency as protective coatings can 
be determined in various ways. For 
example: cadmium plate (and other 
plates for that matter) may be sub- 
jected to a salt spray test. 

This test consists in subjecting sam- 
ples to a spray of salt water for a 
specified number of hours, (usually 
100 or more). The salt water is atom- 
ized through a suitable device, and the 
box in which the sample is placed, 
the racks, and the atomizer are all 
constructed of noncorrodible material. 
The spray is baffled so that it does 
not impinge directly on the samples. 
After the required time the samples 
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are examined for evidence of pits, rust 
spots, etc. This test is sometimes used 
as a corrosion test on unprotected 
metals, and for metals to be used in 
marine service may be of consider- 
able value. 

There are other tests, such as ex- 
amination of properly mounted cross 
sections of the plated material under 
the microscope, and the ferroxyl test 
for pits in tin plate, which are often 
of value in determining the character- 
istics of the protective plate. 

In the discussion of protective coat- 
ings note was made that they are of 
appreciable thickness, that is, they 
can be readily measured. Such coat- 
ings are usually applied by conven- 
tional methods. However, metals which 
resist many kinds of corrosive attack, 
such as chromium plate, and stainless 
steels, are believed to owe their cor- 
rosion resistance to the development 
of a protective film by the metal itself. 
This film is too thin to be measured 
by usual methods, but its existence 
has been proved. Thus chromium due 
to its position in the e.m.f. series 
should corrode easily. Its initial cor- 
rosion rate is probably high, but the 
corrosion product, when still only a 
few atoms thick, and too thin to in- 
terfere with the lustrous appearance 
of the metal, becomes a tightly ad- 
herent and continuous film which pro- 
tects the underlying metal from fur- 
ther attack until it is removed by 
abrasion or some special chemical 
attack. In a like manner aluminum 
forms an oxide film, and the anod- 
izing treatment given aluminum 
merely produces a thicker, more uni- 
form layer of oxide than would be 
developed by the metal itself. 

The corrosion product formed by 
metals themselves, then, often acts as 
a protective coating. In the cases 


mentioned, this coating is very thin. 
In some other metals the coating de- 
veloped by the metal may be quite 
thick and fairly efficient in retarding 
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some kinds of corrosive attack, such 
as the patinas developed on bronzes, 
as shown in Fig. 6. The most im- 
portant structural metal, iron, unfor- 
tunately does not develop a tightly 
adherent and continuous corrosion 
product under ordinary corrosion con- 
ditions. Rust is generally floculent and 
easily removed, or if it remains on 
the metal it acts as a sponge to hold 
moisture against the metal. However, 
even iron can be made to develop a 
fairly good protective coating by spé- 
cial treatments such as “bluing”, 
“parkerizing”, and by some other 
treatments. 

No attempt has been made in this 
article to develop many other interest- 
ing features of corrosion processes. 
With respect to cell action there is a 
great deal of interest in theoretical 
and practical electrochemistry. Little 
has been said about the relationship 
between microstructure and tendency 
to corrode, and many other important 
topics have been omitted. Every prob- 
lem in corrosion has to be considered 
separately and a solution found, just 
as in crime every problem presents its 
special features which require con- 
sideration. In dealing with corrosion, 
prevention is just as important as 
crime prevention, but when corrosion 
has occurred, the investigator must 
consider the problem, find clues, trace 
the method of attack, and decide on 
a remedy. In short, those dealing with 
corrosion must deal with it as police 
deal with crime, preventing where 
possible, and solving each problem as 
it arises. 





LEWIS-SHEPARD BULLETINS No. 302 
AND No. 314. Methods of handling tin 
plate and sheets in warehouses, can fac- 
tories, metal stamping plants, and so 
forth, on special lift trucks, floor trucks, 
portable elevators, stackers and special 
lifting devices are illustrated and de- 
scribed in Bulletin No. 302, now being 
issued by lLewis-Shepard Company, 
Watertown, Mass. Circular No. 314 also 
shows special stacker and high tier lift 
trucks for handling tin plate and sheets. 
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Barrel Burnishing Of 
Metal Products, II 


Second Article of Series—Factors in the Selection of 
Burnishing Barrels 


By H. Leroy BEAVER 


T would be exceedingly difficult to 

present in the course of one paper 
a complete resume of all the reasons 
why certain types of burnishing bar- 
rels should be selected for given 
burnishing operations. The questions 
that are stressed, however, are those 
that have most frequently arisen 
both from prospective and present 
burnishing barrel users. 

Many times the question has been 
asked: “Which is the best burnish- 
ing barrel?” The answer, of course, 
is that there is no one “best” bur- 
nishing barrel, but there is always 
the most satisfactory existing type 
for a particular burnishing process, 
or operation. Perhaps it can be bet- 
ter stated in this way—that after a 
careful analysis of all of the parts a 
manufacturer wishes to finish by the 
barrel method, certain features of 
one type of barrel will be more ap- 
plicable for the major portion of the 
parts to be burnished, and therefore 
the “best” barrel for the particular 
case. 

As outlined in a previous paper, 
the two predominating types of bur- 
nishing barrels in use in this coun- 
try are the high and narrow type 
“A” and the long and narrow type 
“B” of Baird. At this time, there ap- 
pear to be but two manufacturers 
of type “A” barrels and at least 
eight manufacturers of type “B” 
barrels. Both of these types are sold 
by their manufacturers as well as 


by salesmen who act as sales repre- 
sentatives for the manufacturers 
through various supply houses, but 
any single one of these sales repre- 
sentations seldom offers more than 
one type of burnishing barrel, and of 
one manufacture. 

In many cases, the particular type 
of barrel handled by a given agency 
immediately and quite automatically 
forthwith becomes the “best” barrel 
for every kind and character of bur- 
nishing work. Obviously this cannot 
be true. This is not said with any 
inference of either sharp practice on 
the part of agencies or over-zealous- 
ness of salesmen, but solely to the 
fact that even though barrel burnish- 
ing has been sought to be practiced 
in the United States for a hundred 
years, the understanding of the sub- 
ject is meager indeed, and this is 
sometimes true even among barrel 
manufacturers themselves. One can 
see, however, that where a prospec- 
tive buyer may be approached from 
but two angles on a type “A” barrel, 
he will likewise be approached from 
eight separate angles on a type “B” 
barrel. 

This situation presents difficulties 
as is herewith illustrated. A type 
“A” barrel designated as an 8-in. by 
24-in. size would indicate a barrel 8 
inches in width by 24 inches in di- 
ameter. Such a barrel will carry a 
nominal load of burnishing material 
of 350 pounds. A type “B” barrel 
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designated as an 8-in. by 24-in. size 
would indicate a barrel 24 inches in 
width and 8 inches in diameter, and 
such a barrel would carry a normal 
operating load of burnishing material 
of 125 pounds. So in designating a 
barrel it is most important to know 
whether a type “A” or “B” is indi- 
cated, for the dimensions are the 
same except that they are reversed 
both as to width and diameter. 


Inasmuch as the burnishing process 
is accomplished by the action of a 
combination of forces working with- 
in the barrel when in operation, and 
principally by the action of the re- 
sultant force bearing against the 
parts to be burnished while passing 
through the burnishing mass, the 
shape, weight, and the resistance to 
permanent deformation of the parts 
being burnished must always be 
taken into consideration when pur- 
chasing a burnishing barrel. The 
safe measure is to adopt a barrel 
that will exert the maximum of pres- 
sure without deforming the parts. 
If the parts are of fairly heavy gauge 
material and formed with supporting 
angles or deep drawn sections, in 
other words parts that will be read- 
ily deformed, the type “A” barrel is 
always indicated because this type 
concentrates the maximum of pres- 
sure within a small area of width. 
If the parts are of light gauge or 
of intricate, delicate, or extended 
formation, the type “B” barrel is 
clearly indicated, not only because of 
the lighter load of burnishing ma- 
terial carried but also because of the 
distribution of the parts over a 
greater area of width and hence of 
lower pressure. While the above 


may serve as a tentative basis for 
barrel selection, it does not present 
an infallible rule, and every case of 
a barrel installation should be han- 
dled as a separate and distinct propo- 
sition based exclusively on the kind 
of parts that the particular manufac- 
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turer desires to finish. 

Another question often raised is 
“If parts are of such a character 
that they cannot be ‘mass bur- 
nished’, that is, indiscriminately 
mixed with the burnishing materials 
within the barrel, but are required 
to be supported in or on racks, what, 
in such a case, is ‘the best’ type of 
barrel?” Type “A” does not readily 
adapt itself to the racking of parts 
to be burnished and type “B” only 
partially so. The better type of bar- 
rel for racking work to be burnished 
would be the type “U”, where the up- 
per one-third of the barrel composes 
the lid. In such a barrel the lid can 
be lifted, the rack containing the 
parts placed therein, the burnishing 
material added, and the work suc- 
cessfully performed. The interior of 
a type “U” barrel may be fitted with 
slotted metal plates into which par- 
titions may be inserted so that, in 
this type of barrel, processes can be 
very closely controlled by varying 
the area of the barrel to be used 
which of course varies the capacity 
of the barrel as well as the amount 
of pressure of the resultant force. 
Where parts must be racked for bur- 
nishing and tightly secured to the 
racking device, that is, where they 
cannot turn in all directions, the 
driving mechanism should be such 
that the barrel may be reversed by 
the use of a suitable reverse gear, 
thus presenting every part of the 
racked work to an equal burnishing 
pressure. Unfortunately such a bar- 
rel is not now available for commer- 
cial burnishing work. True, there are 
several makes of barrels wherein one 
full panel of the barrel periphery is 
used as a cover for the opening but 
barrels of this type do not meet 
the classification in mind, and fur- 
thermore, are used principally as 
“tumbling barrels” with which we 
are not at present concerned, for the 
reason that burnishing and tumbling 
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are separate and distinct classifica- 
tions. 

That this situation of eight times 
the sales pressure on type “B” bar- 
rels as on type “A” barrels presents 
a very definite problem is borne out 
by the fact that, in by far the major 
portion of cases where we are called 
into consultation, we find that the 
“wrong” type of barrel has already 
been purchased, and the necessity of 
planning a program of operation that 
will be the most practical and effec- 
tive, even though the barrel itself 
is not the proper or “best” barrel for 
the work. 

Among the type “B” barrels now 
available, there are at least three 
different models wherein the barrel 
may be operated in other than a 
horizontal position, that is, that the 
open end of the barrel may be tilted 
upward and that in this position it 
would theoretically approximate the 
action of the conventional oblique 
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tilting type barrel which is invariably 
fitted with a pear shaped barrel, hav- 
ing a smaller diameter at its mouth 
than at its base. Practically there 
is a very marked difference. A bar- 
rel with parallel sides and with the 
same diameter at the mouth as at the 
base, can never approximate the ac- 
tion secured in a pear shaped barrel, 
for as the mouth of the barrel is 
raised from the horizontal position 
the load of burnishing material rises 
to completely fill the barrel from 
side to side. The higher the mouth 
of the barrel is raised towards the 
perpendicular position the more re- 
tarded is the motion within the bar- 
rel burnishing mass, until it ap- 
proaches a point where all motion of 
the mass ceases and it lies inert and 
simply idles with the barrel. When 
operated as a burnishing barrel and 
in the horizontal position the type 
“B” barrel is approved for many ap- 
plications, but if it is sought to be 





The sledge ham- 
fame §6mer test gives you 
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cause replacements are seldom 
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operated in an effort to even approxi- 
mate the action of an oblique tilting 
pear shaped barrel, we cannot sub- 
scribe to this theory in any sense. 
Strictly considered, the oblique tilt- 
ing type of barrels, while at times 
used for burnishing work, are more 
generally considered as “tumbling” 
barrels, which, as we have previ- 
ously stated, will be the subject of a 
later paper. 


Now with respect to a machine for 
burnishing small quantities of a large 
variety of parts such as we would 
find in the jewelry trades. The pres- 
ent day tubbing machine or type “T” 
differs not at all from the original 
of Barton. There is no question but 
that it could be immeasurably im- 
proved. First the wooden tank or tub 
should be eliminated and in its stead 
a half round light weight metal 
trough substituted. The rack for 
carrying the separate barrel units 
might remain substantially the same 
but preferably made from metal 
rather than wood. Instead of the 
perforations in the barrel units to 
permit ingress and egress of the 
soapy water lubricant solution, the 
units should be made water tight and 
the soap lubricant carried, along with 
the metallic burnishing material and 
parts to be burnished all enclosed 
within the barrel unit. The present 
method of operation where an entire 
tub of from twelve to twenty gallons 
of water must be saponified involves 
a prolific waste of soap, and still only 
provides a watery solution, which 
later burnishing practice proves is 
not conducive to the best burnishing 
results. In their present state the 
tubbing machine or type “T” is 
headed for obsolescence and to have 
this happen would be indeed unfor- 
tunate. There are a multitude of ap- 


plications for sectional barrels of this 
type and it is hoped that some enter- 
prising barrel manufacturer will have 
the foresight to see the possibilities 
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of exploiting this type but in a mod- 
ernized form substantially as out- 
lined. In its present state we hesi- 
tate to recommend the type “T” ma- 
chines, but if they are modernized 
we would commend them to the con- 
sideration of the thousands of manu- 
facturers of small parts, where only 
very small lots are burnished at one 
time, for in such applications they 
may be used to splendid advantage. 

There is another proposition that 
must be considered in this connec- 
tion. Here we are faced with the 
often asked question: “Is it mechan- 
ically possible to barrel burnish this 
part, or this line of materials?” 
This question can generally be an- 
swered by a simple “yes”, because 
there are few metal parts indeed that 
cannot be barrel burnished. The real 
and important question is, however, 
not whether it is mechanically pos- 
sible to burnish a particular part or 
a given line of parts, but the far 
more important question of whether 
the operation would be commercially 
practicable. It should always be 
borne in mind that, even though many 
parts are easily mechanically possible 
to burnish that the operation may be 
so involved, time required too long or 
equipment requirements entirely too 
great to make barrel finishing a 
profitable or practicable method of 
finishing. Many times burnishing 
barrels are sold on the basis of the 
first noted question of the “mechan- 
ical possibility” while forgetting al- 
together its companion and more im- 
portant question of “commercial 
practicability.” 

In this phase, the element of time 
must be also considered. To those not 
completely familiar with barrel bur- 
nishing practice this might seem to 
be comparatively unimportant. Some 
parts can and may be satisfactorily 
burnished in twenty minutes while 
others may require anywhere from 
eight, twelve and sometimes up to 
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twenty hours, and the time required 
to burnish a given quantity of parts 
has a very important bearing on both 
quantity and cost of production. 

Here, may we offer a pertinent and 

to us important suggestion to the 
proposed barrel purchaser to assist 
him in determining the most satis- 
factory barrel for his work: 

1. Submit a sample of the part or 
parts you wish to burnish to at 
least one manufacturer of each 
type of barrel for a demonstra- 
tion finish. (Products Finishing 
will gladly supply the names 
and addresses of all known bar- 
rel manufacturers.) 

2. Insist on a definite statement 
by the manufacturer of how 
many parts by number or quan- 
tity measured either in quarts 
or pecks can be satisfactorily 
operated in the type and style 
of barrel he recommends, in one 
barrel load. 

38. A definite statement of the 
length of time required to satis- 
factorily burnish one load of 
parts with a finish comparable 
to that of the demonstration 
sample piece or pieces submit- 
ted to the barrel manufacturer 
and burnished by him and re- 
turned to you. 

4. A guarantee by the proposed 
barrel supplier to produce a 
finish equal to the sample sub- 
mitted on production lots in 
your own plant before a sale is 
considered final or completed. 

5. A definite statement by the bar- 
rel manufacturer as to just 
what operation or operations 
were performed by him on your 
samples prior to the actual bur- 
nishing operation, such as alka- 
line cleaning, acid dipping, and 
sO on. 

6. Space required for installation, 
h.p. required and does the man- 
ufacturer supply any automatic 
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loading device for returning the 
metallic burnishing materials to 
the barrel after the completion 
of the burnishing process. 


With the information derived from 
the answers to the suggested ques- 
tions you will be able to judge 
whether barrel finishing will increase 
your production and cut your costs, 
and whether it would be a practicable 
addition to your manufacturing 
equipment. All of our reputable bar- 
rel manufacturers can, and we are 
sure, will gladly cooperate with you 
in every way. It is your money you 
are spending and you have the right 
to know just what you are to receive 
for it. 

Though there are eight designs of 
type “B” barrels, if you should seek 
a barrel for doing a small quantity 
of work, invariably the smaller size 
of barrel is recommended. No manu- 
facturers of type “B” barrels has 
ever, to our knowledge, suggested or 
advocated the use of a “dummy” or 
filler so that one-third, one-half or 
two-thirds of a large barrel could be 
used variously for small loads, thus 
somewhat approximating a type “T” 
barrel, for obtaining lighter pressures 
and still have the advantage of 
greater barrel capacity should it be 
at any time required either for work 
not at the time in contemplation or 
where the entire capacity is not im- 
mediately required. The first cost of 
a large barrel is, of course, greater 
than for a small barrel, but there is 
surprisingly little difference in the 
operating cost. A burnishing barrel 
once in motion acts much as a fly 
wheel and the greater power re- 
quired is for starting. Once the bar- 
rel is turning over at its normal 
operating speed, the load require- 
ment falls rapidly. We are specifi- 
cally speaking of type “B” barrels 
when we refer to a “dummy” or 
“filler”. These may be simply six, 


‘eight or twelve sided galvanized 
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metal cans made to fit the interior of 
the barrel and the dimensions for 
such dummies or fillers should always 
be taken when the maple liners are 
swelled to maximum. If no wood 
liners are used they may be fitted 
quite closely, but care should be 
taken in all cases to use burnishing 
material of such size that it cannot 
become wedged between the dummy 
or filler and the sides of the barrel. 

Then too, another practical method 
of approximating the work of a type 
“T” barrel is to make up sets of 
smaller barrel cylinders that may be 
operated within a large size type “B” 
barrel. For example, four eight 
sided small filler barrels may be con- 
structed to fit inside of one 12, 30- 
inch burnishing barrel, and each of 
these small barrels may contain the 
proper proportion of materials and 
work to be burnished and the proper 
proportion of soapy lubricant, the 
parts all kept separate in their re- 
spective classifications. This would 
in effect replace the type “T” ma- 
chines which have always been prodi- 
gal in the use of soap. 

We have met with a surprisingly 
large number of applications where 
burnishing barrels have been pur- 
chased and where the decision was 
made not so much on the applicabil- 
ity of the barrel for the work but the 
fact that it was desired to install the 
barrel in a certain available space. 
This is the worst method by far for 
barrel selection, and should never be 
adopted unless it can be determined 
that the barrel will successfully func- 
tion on the parts to be burnished. It 
would be better to select the best 
barrel for the work even though by 
so doing it would necessitate the in- 
stallation in another location in the 
plant layout. 

It is obviously impossible to lay 
down any hard and fast or definite 
rule governing the selection of any 
type or size of burnishing barrel 
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without complete knowledge of what 
will be required of it. Every case 
should be determined on its merits 
and only after a most careful survey 
and analysis not only of the parts at 
present in the production program 
but as well the possibility for fur- 
ther use on other types of work and 
parts to be subsequently produced. 
To the best of our knowledge there 
has never been a central authority to 
which manufacturers might turn for 
aid and guidance in the matter of 
particular burnishing barrel selec- 
tion. PRODUCTS FINISHING now 
determines, through its technical edi- 
torial departments, to conduct a serv- 
ice of this kind for its readers, un- 
dertaking to supply to them abso- 
lutely impartial and unbiased counsel 
to aid them in selecting not only the 
proper burnishing barrel or barrels, 
but such other instrumentalities and 
accessories as may be required to en- 
able them to secure the ultimate in 
results in their burnishing work. To 
this end, a form of questionnaire has 
been prepared covering practically 
every phase of barrel burnishing. If 
you are now operating burnishing 
barrels or contemplate doing so, you 
are invited to ask for a copy of this 
questionnaire. You incur no obliga- 
tion in answering the questions con- 
tained therein and it is our hope that 
in this way we may be of the most 
assistance to the greatest numbers. 





Buffalo Bower Blowers and Exhausters. 
A 16-page bulletin is now being issued 
by the Buffalo Forge Company, 190 Mor- 
timer St., Buffalo, N. Y. The Buffalo 
mill exhausters described in this bulletin 
include the standard reversible plate, 
direct-connected, standard reversible, 
slow speed, high efficiency, high effi- 
ciency direct-connected, and slow speed 
efficiency. Dust and refuse collectors, 
slide pattern blast gates, volume fans, 
volume fans with direct motor drive, 
steel pressure blowers, baby conoidal 
fans and experimental exhausters are 
described and illustrated in detail. Copy 
free upon request. 
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Dumore Hand Grinders. The Dumore 
Company, Dept. 187-A, Racine, Wis., an- 
nounces the second of its catalog series 
—‘Dumore Hand Grinders.” This cat- 
alog comprises eight pages of description 
and illustrations in color showing the 
various types of hand grinders made by 
this firm and the manner in which they 
are used to finish small radii and irreg- 
ular shapes, to lap small holes, for vari- 
ous kinds of grinding, drilling, sanding, 
polishing and so on. Four different 
types of hand grinders are presented to- 
gether with specifications. Included also 
are illustrations and specifications of the 
different types and sizes of mounted 
wheels and abrasive bands that are 
available for use with these grinders. A 
copy of this catalog is available upon 
request. 





Manual of Factory Lighting Practice. 
Practical solutions of 30 common light- 
ing problems in industry are said to be 
explained in this 36-page book which is 
now being issued by Benjamin Electric 
Mfg. Company, Des Plaines, Ill. The 
book is intended to provide the plant 
owner or operating executive with a 
complete treatise covering the commonly 
encountered problems of factory light- 
ing and their correct solution. It pre- 


INSPECTION 


PRODUCTS FINISHING 41 


sents authoritative engineering informa- 
tion on practical, easy-to-apply methods 
of fitting the lighting to the seeing re- 
quirements of each individual operation 
in the plant. The text discusses 30 com- 
mon lighting problems found in the 
various operations and locations in the 
average plant and gives definite recom- 
mendations, installation diagrams, and 
equipment specifications for the scien- 
tific solution of each problem. 

The book is written in plain, non- 
technical language and is_ profusely 
illustrated with drawings showing the 
relation of the lighting equipment to 
various seeing problems encountered at 
the work bench, on the erecting floor or 
at various types of machines. A page is 
devoted to each problem with photo- 
graphs of the different kinds of lighting 
equipment recommended for the differ- 
ent problems. The answers are given to 
scores Of problems involved in inspec- 
tion and production operations found in 
practically any industrial plant. In 
other words, the book is written for the 
executive who wants detailed instruc- 
tions on how to “tailor” his lighting to 
the seeing needs of his individual oper- 
ation. 

Copies of the book free to plant ex- 





Careful inspection is essential if profits 
are to be maintained. Only thoroughly 
cleaned parts can be accurately in- 
spected. 
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(Photo Courtesy The McKay Company) 


Right—The use of die castings for radiator 
shields has been made possible only through 
the development of successful means of 
finishing. Chromium plating adds beauty 
to every fin, thus making the finished grille 
shown here worthy of its prominent posi- 
tion on the modern automobile. After 
chrome plating, the grille is dipped into 
lacquer which covers it completely, but 
the front surface of each grille is im- 
mediately wiped clean, leaving the lacquer 
only on the sides and back of the fins and 
presenting a bright surface at the front. 


AND 


UTILITY 


Left—Simple design and construction to- 

gether with white enamel finish and chrom- 

ium plated hardware aid in achieving a 

rare combination of comfort and beauty in 
the metal chair shown here. 

















Right—Chromium plated strips accentuate 
the modern, graceful lines of this all-white, 
lifetime porcelain enamel refrigerator. The 
interior finish as well as the exterior is 
highly resistant to ordinary abuse. 





(Photo Courtesy Conlon Corporation) 


(Photo Courtesy American Rolling Mill Company) 








(Photo Courtesy Frigidaire Division 
of G. M.S. C.) 


Left—A cabinet ironer — designed for a 

discriminating clientele — is presented here 

in a white enamel cabinet trimmed in 

black and supported by four tubular chrom- 
ium plated legs. 


Below—Tempting foods and shiny stainless 
steel comprise a combination that is diffi- 
cult to resist in this cafeteria. Even though 
the forming qualities of the metal were 
subjected to a severe test in shaping the 
intricate contours of the counters and 
shelves, a lustrous-bright finish was obtained. 
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| NEWS of the INDUSTRY 








Charles L. Jarvis Company At 
New Location 


The Charles L. Jarvis Company, for- 
merly located at Gildersleeve, Conn., 
manufacturers of Jarvis tapping attach- 
ments, power screw drivers, flexible shaft 
machines, flexible shafts, and rotary 
files, takes great pride in announcing to 
all of their customers, prospects and 
friends that they have moved to their 
new factory in Middletown, Conn. It is 
hoped that with considerably increased 
floor space, better lighting, air condi- 
tioning and additional manufacturing 
equipment their product can be made 
finer yet and their customers better 
served. 





Novelty Finishes Discussed by 
Klinkenstein 


The wide variety of attractive novelty 
finishes now available to manufacturers 
was described and illustrated in a talk 
given at the January meeting of the 
Boston Branch of the American Electro- 
Platers Society by Gustave Klinkenstein, 
Vice President and General Manager of 
Maas & Waldstein Company, lacquer and 
enamel manufacturers, Newark, N. J. 

Mr. Klinkenstein pointed out that the 
beautiful finishes invented by the an- 
cient masters of lacquering, gilded and 
glazed china, cloisonne work and so on, 
can now be reproduced rapidly and eco- 
nomically with modern lacquer finishes. 
The checked surface of old wood or 
china can be imitated, Mr. Klinkenstein 
said, by spraying the product with a 
coat of colored lacquer enamel followed 
by a coat of Checklac, a lacquer that 
cracks open on drying. Another types 
of lacquer, known as Prismlac, becomes 
ornamented with crystals when drying, 
and these crystals grow larger and cover 
the entire surface. 

The brilliant metal colors formed by 
the anodic and other chemical processes 
can now be readily reproduced with 
semi-transparent lacquer called Plate- 
lustre. With this lacquer, all known 


chemical color effects can be reproduced 
in addition to many new ones. 

Other finishes described by Mr. Klin- 
kenstein included mottled pearl, stipple 
and float finishes, crackly finishes, and 


webbing lacquers which string out in 
fine threads when applied. 





International Nickel Company 
Expands Metallurgical Statf 


A. J. Wadhams, Vice President of The 
International Nickel Company, Inc., 67 
Wall St., New York, N. Y., and Manager 
of the Development and Research Divi- 
sion, has announced several additions to 
the technical staff. 

Charles H. Lindsley, a physical chem- 
ist, will specialize in the application of 
physico-chemical methods to the study 
of corrosive phenomena. For the past 
two years, he has been connected with 
the Biochemical Research Foundation of 
the Franklin Institute in Philadelphia 
where he conducted research into the 
physical chemistry of enzyme reaction. 
Dr. Lindsley obtained his Ph.D. at 
Princeton University. He will be located 
at the research laboratory of the com- 
pany in Bayonne, N. J. 

Donald J. Reese, a foundry engineer, 
will carry on work on cast iron at the 
company’s’ research laboratory. Mr. 
Reese, who was formerly employed by 
the Whiting Corporation, Harvey, IIl., is 
well known in foundry circles for his 
work on cupola operation. He is a grad- 
uate of the University of Michigan and 
holds a degree of B.S. in Chemical En- 
gineering. 

Frederick G. Sefing, formerly Assistant 
Professor of Metallurgy at Michigan 
State College, will also be employed on 
research work on cast iron at the Bay- 
onne laboratory. Mr. Sefing is a gradu- 
ate of Lehigh University in Mechanical 
Engineering and holds a degree as Master 
of Science from Pennsylvania State Col- 
lege. He is well known in technical 
circles largely because of his work on 
the metallurgy of cast iron. 

Richard F. Barnes, Jr., will be avail- 
able to industry at large for technical 
service on problems involved in the 
utilization of mill products such as 
Monel, Nickel and Inconel for applica- 
tions requiring resistance to corrosion. 
After graduation from Massachusetts In- 
stitute of Technology with a degree of 
B.S. in Chemical Engineering, Mr. Barnes 
was engaged in laboratory studies of 
paper chemistry and high pressure or- 
ganic syntheses. During the past three 
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years, he has been employed on research 
and production work in the manufac- 
ture of organic plastics. He will be 
available at the New York office. 

Carl Rolle will be available to indus- 
try for consultation on mill product 
fabrication problems. Mr. Rolle is a 
graduate of Pennsylvania State College 
and holds a Master’s degree in Mechan- 
ical Engineering from Massachusetts In- 
stitute of Technology. 





Porcelain Enamel Institute Annual 
Meeting 


The executive committee of the Por- 
celain Enamel Institute, 612 N. Michigan 
Ave., Chicago, Ill., has announced that 
the seventh annual meeting will be held 
at Chicago in October. Members of the 
Institute of Vitreous Enamelers of Eng- 
land will be special guests at this an- 
nual meeting. The tentative dates of 
October 12 to 13 were set. 


DeVilbiss Announces the Schedule 
of Training School 


The DeVilbiss Company, 300 Phillips 
Ave., Toledo, Ohio, has recently an- 
nounced the schedule of their training 
school for the first half of 1937. This 
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school is open to industrial painters, 
master painters, automobile refinishers, 
and to all those interested in learning 
the technique of spray painting, the use 
and the care of spray painting equip- 
ment. 

The training period lasts for one week. 
Classes start on the following dates: 
March 1, April 5, May 3, and June 7. 
Special rates in Toledo hotels and 
boarding houses near the plant have 
been secured by the company for those 
who wish to attend the school. 

Heretofore, the classes have been well 
attended because of the facilities for 
study offered by The DeVilbiss Labora- 
tories. It is advisable to enroll in the 
school as far in advance as possible, 
since the size of the classes must be 
limited, and since there will be no train- 
ing periods other than those announced. 
Complete information may be obtained 
by writing The DeVilbiss Company, To- 
ledo, Ohio. 





American Electroplaters’ Society 
To Celebrate Silver Jubilee 


The twenty-fifth National Convention 
of the Electroplating Society is sched- 
uled to be held in June 1937 in New 
York City. 
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A. evidenced by the figures 


presented below, the total distribution of the February 
issue of PRODUCTS FINISHING was 12,544 copies. These 
figures are substantiated by the United States Post Office 
receipts reproduced at the left, showing a total of 11,774 
copies placed in the mail. In addition, 770 copies were 


sent out with stamps affixed. 


February, 1937 Issue 
of 
Products Finishing 





No. 9@—TOTAL PIBCES...............2.-2--...20002...... 7,248 
(6 1/5 pieces per pound) 
No. 120—TOTAL PIECES..................000.00000000... _.... 4,526 
(6 1/5 pieces per pound) 
Copies Mailed with Stamps Affixed..........0 770 
Total Distribution of February Issue..................... 12,544 


Additional information concerning advertising 
in this publication will be sent upon request. 


PRODUCTS FINISHING 


431 Main Street Cincinnati, Ohio 
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New Plant Equipment 
and Materials 








Pangborn Electrostatic Precipitator 

An electrostatic precipitator for gen- 
eral industrial air cleaning use has been 
developed by the Pangborn Corporation, 
Hagerstown, Md. The unit is said to be 


] 








Pangborn Electrostatic Precipitator 


particularly suitable for salvaging val- 
uable dust, mass air cleaning, or re- 
moving objectionable particles from gas 
or vapor and for similar applications, 
and is said to have an operating effi- 
ciency as high as 99 per cent by weight. 
Electrical parts are supplied by West- 
inghouse Electric & Manufacturing Co. 

The Pangborn Electrostatic Precipita- 
tor is said to have the following ad- 
vantages: (1) The small size of the unit 
reduces space requirements and cost, and 
permits a complete factory assembled 
unit. (2) The small vacuum tube pow- 
er pack is attached directly to the pre- 
cipitator cabinet, eliminating the usual 


separate room for high voltage gener- 
ating equipment. (3) Discharged air 
does not contain appreciable amounts of 
ozone or oxides of nitrogen and may be 
breathed without irritation of the mem- 
branes. (4) The equipment may be de- 
signed for efficiencies as high as 99 per 
cent by weight and to remove particles 
as small as one-fifth micron. (5) The 
machine operates at lower voltages, per- 
mitting the use of electronic tubes of 
standard industrial classification and 
with low power consumption. (6) The 
low and constant air flow resistance 
through the unit results in reduced 
power and uniform air volume. 

The illustration shows a unit which 
was recently built for a large pottery 
plant to remove excess glaze dust from 
the air. In general, the complete unit 
consists of three parts; collector cells, 
ionizing assembly, and power pack. 
These can be furnished assembled in a 
standard cabinet or as parts for as- 
sembly in existing duct work or special 
cabinets. 





“Synhibit” Process 


Thompson & Company, P. O. Box 6757, 
Pittsburgh, Pa., manufacturers of indus- 
trial and technical paints, has announced 
a new process to be known as “Synhibit” 
Inhibitor for preserving structural steel, 
and to provide a rust free surface on 
which better adhering protective coat- 
ings may be applied. The new process 
consists primarily of a scientific, chemi- 
cal, and metallurgical pre-treatment of 
the metal surface. 

Any loose rust or loose scale on the 
surface is first removed by wire brush- 
ing. That portion of the scale which 
remains is a protection to the metal sur- 
face and aids in the retention of the 
paint. Wire brushing is followed by a 
treatment of the wire brushed surfaces 
with Synhibit, the inhibitor which dis- 
solves and kills the remaining rust and 
prevents it from forming again. It not 
only kills surface rust, but also pene- 
trates into the minute-cracks in the 
scale and kills embedded rust so com- 
pietely that it is impossible for it to 
grow under the surface of the scale or 
the protective covering. 
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In addition, Synhibit Inhibitor forms 
an ideal surface for the retention of 
Synhibit synthetic paints, and also in- 
sulates and prevents the formation of 
galvanic electric currents which would 
start corrosion and destroy the paint 


film. 

The Inhibitor treatment, followed by 
the application of Synhibit primer which 
is a zinc chromate, iron oxide synthetic 
vehicle paint. Synhibit aluminum fin- 
ish coat is recommended in most cases 
for the final coating. 





All Welded Dipping Baskets and 
Trays for Plating 


The Udylite Company, 1651 E. Grand 
Blvd., Detroit, Mich., has announced a 
complete line of dipping baskets and 
trays for plating use. Unusual strength, 
long life, and ability to carry heavy loads 
without bulging are qualities attributed 
to all welded construction. It is stated 
that all welded construction eliminates 
the possible weakness at points of great 
stress by the use of cross member rein- 
forcements. Wire or mesh bottom and 
side cross members are welded to the 





Udylite Platers’ Tray with Solid Sides and 
Mesh Bottom 

basket or tray frame, thus forming the 
parts into one integral. 


PRODUCTS FINISHING 49 





Udylite Swivel Bail Type Basket with Rein- 
forced Sides and Bottom 


Udylite dipping baskets in the bail 
type are furnished with swivel or rigid 
handles. The trays are furnished with 
either solid or mesh sides. Both baskets 
and trays can be furnished made of 
steel, brass, copper, aluminum, monei 
metal, and nickel chrome in standard 
shapes, and various gauges of wire and 
mesh. Special all welded containers 
other than standard can be made ac- 
cording to specifications. 

Udylite also offers a Duro-Welded re- 
inforced rigid bail type steel basket 
which is covered with hard or soft rub- 
ber having a high resistance to all acids 
with the exception of concentrated nitric 
and suplhuric. The Duro-Welded type 
is furnished in two sizes, the 10x10 in. 
and the 12x12 in., in % in. mesh or 
larger. 


T. S. T. Triple Safe Tubing 


An entirely new development in flex- 
ible seamless all-metal hose, to be known 
as T.S.T. Triple Safe Tubing, has been 








You increase hourly production and 
cut hourly costs. Large production on 
shapes, sizes, metals and finishes done 
at a profit. 





Polish and Buff Automatically 


THE PACKER MACHINE CO., MERIDEN, CONN. 


PACKER 


POLISHING AND BUFFING MACHINES 


Act today—write the pioneer builder of 
Automatic Polishing and Buffing Ma- 
chines for a production proposal on 
that “hard to finish” part. 
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Standard T.S.T. Triple Safe Tubing 


placed on the market by Seamlex Com- 
pany, 5-19 48th Ave., Long Island City, 
N. Y. The tubing is of three-ply, all- 
metal construction, consisting of an 
outer layer of seamless bronze tubing, 
an intermediate thickness of copper 
braid, and an inner wall of seamless 
bronze tubing, giving rise to the trade 
name of “T.S.T.”—Triple Safe Tubing. 
The tubing is intended for use with 
steam, water, oil, gas, air, gasoline, paint, 
or practically any other liquid and the 
manufacturer states that the use of this 
tubing together with T.S.T. solderless, 
brazeless, packless fittings eliminates all 
possibility of leaking joints. 

T.S.T. Triple Safe Tubing is made in 
six sizes, with inside diameters of 4, 





THE M-B SUPER 
SPEED AIR GRINDER 


Has an amazing speed of 
100,000 R.P.M. Smali- 
Light-Compact. Just tiie 
tool for getting into small, 
difficult places. Write to- 
day for full details and 
10 day trial offer. 


M-B PRODUCTS 


126 E. Larned St. 
Detroit, Mich. 
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5/16, %, %, % and 1 in. and with a 
minimum flexing radius of 6, 8, 10 and 
12 in. for the four smaller sizes, the 
maximum working pressures of which 
are 500 lbs., 400 lbs., 350 lbs., and 300 
lbs. respectively. The minimum flexing 
radius and maximum working pressures 
of the two larger sizes are available upon 
request. One of the outstanding ad- 
vantages of T.S.T. tubing is that it can 
be ordered in length of approximately 
12 ft. and cut to required length in a 
few seconds. T.S.T. fitting can be at- 
tached by the user in a few minutes. 
A sample section of this tubing will 











Showing 


Drawing 
Construction of T.S.T. Tubing 


Enlarged Cross-Section 


be sent free to prospective users upon 
request. 





Efkalin 


A heat indicating paint, which has 
long been a laboratory stunt, has be- 
come an industrial reality in ‘Efkalin,” 
a product of the Efkalin Company, 803 
E. 141 St., New York, N. Y. This paint 
is said to have the property of imme- 
diately changing color when exposed to 
heat, and is applicable to over-heat- 
prone elements ranging from bearings to 
pipe lines. Five types are available 
changing color permanently at tempera- 
tures ranging from 300 deg. F. to 1734 





MARSCHKE 


Formerly Van Dorn, Black & Decker 








* 1811 MADISON AVE. 


GRINDERS AND BUFFERS 


Marschke Electric Grinders and Buffers have 

earned a splendid reputation for safety, long 

life and high efficiency. Superior materials, de- 

sign and workmanship give them the strength 

and rigidity so necessary for your work. 

Catalog showing machines with 10” to 30” wheels and 
1 to 25 H. P. motors sent upon request. 


Vonnegut Moulder Corp. 


INDIANAPOLIS, IND. 
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deg. F., seven retroactive paints change 
color in ranges from 122 deg. F. to 464 
deg. F., returning to original color upon 
cooling. In such instances, color change 
is so sharp as to leave no room for 
doubt that the bearing or pipe is too 
hot. 





Shriver Filter for Plating Solutions 


A small portable filtration unit has 
been developed by T. Shriver & Com- 
pany, 814 Hamilton St., Harrison, N. J., 
which is said to meet the needs of many 
plating plants for equipment which can 
handle a nominal quantity of plating 
solution from small tanks on a continu- 
ous basis, or from large tanks on an in- 
termittent basis and insures complete 
elimination of sediment and contamina- 
tion from the plating tanks. 

The complete outfit consists of a 
Shriver plate and frame type pressure 
filter of eight chambers, a Shriver dia- 
phragm pump with strainer which is 
connected directly to a 4 h.p. motor, 
all mounted on a _  ~portable' stand 
equipped with roller bearing casters. As 
an eight chamber filter, the unit will 
filter up to 90 gal. ot plating solutions 
per hour. The plates, the recessed solid 
frames of the filter, and all pump parts 
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Shriver Filter for Plating Solutions 


which come in contact with the fluid 
are made of hard lead. which is suitable 
for withstanding the corrosive action of 
nickel, bright nickel and similar plating 
solutions. 

The same exposed parts may be made 
of cast iron, rubber, or other materials 
which may be more suitable for solu- 
tions such as cyanide, acid copper, and 
so on. The filter is equipped with cot- 
ton or wool filter cloths, according to 











REVERSIBLE - ADJUSTABLE 


Branch Engineering Offices in Principal Cities 
In Canada: Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


MILL 
EXHAUSTERS 


That’s why these better exhaust fans 
are in such demand in all plants re- 
quiring a dependable, economical way 
to carry off waste materials. Housing 
easily adjusted for exhausting in any 
position. Reversing direction of rota- 
tion equally simple. 


There are sizes and styles for every 
exhaust requirement. Write for Bulle- 
tin 2678-A. 


BUFFALO FORGE 
COMPANY 


190 Mortimer St. Buffalo, N. Y. 
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specifications. The portable unit is com- 
pact and measures overall 35 in. long, 
and 16 in. wide. Larger units for great- 
er capacity are also available. 





Severance Milling Cutters 


Freehand milling cutters, ground from 
the solid, for use with flexible shaft 
equipment and other portable tools are 








Severance Milling Cutters for use with Flex- 
ible Shaft Equipment or Portable Tools 


now being manufactured by the Sever- 
ance Tool Mfg. Co., 1516 East Genessee 
Ave., Saginaw, Michigan. The cutters 


NEW SPRAY GUN 


In the time it takes to adjust old fashioned 
paint spray equipment, you can write us 
for specifications and prices of the new 
Type MM Paint and Lacquer Spray Gun, 
which cuts both time and operating costs 
on every job and builds your profits. 
Bring your shop up-to-date with the new 
Type MM Spray Gun. 


THE ALEXANDER MILBURN co. 


1436 W. Baltimore St., Baltimore, Md. 
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are made in a wide variety of designs 
in standard and special shapes and sizes, 
to meet every possible need. 

Standard designs and sizes are carried 
in stock; special sizes and shapes are 
available upon order. The cutters are 
made from steel of a special analysis, 
tempered and hardened to give the 
maximum of cutting life under the most 
difficult conditions. 





Houghton 


Rust Veto 

The E. F. Houghton & Co., 240 
W. Somerset St., Philadelphia, 
Pa., has placed on the market a 
rust preventative known as “Rust 
Veto.” Rust Veto is said to pro- 
vide a coating that is impervious 
to acids, alkalies, fumes, steam, 
and temperature changes; further, 
it contains an inhibitor that takes 
up surface moisture, and thus 
prevents corrosion from acting 
within the part protected. Rust 
Veto is made in numerous grades 
to meet practically every condi- 
tion. 











Sterling Speed-Bloc Sander 

A new and improved model of the 
Sterling Speed-Bloc Sander has been an- 
nounced by the Sterling Products Com- 
pany, 2457 Woodward Ave., Detroit, 
Mich. The new model is air driven, and 
the weight of the sander has been re- 
duced from 714 to 5% lbs. This weight 
reduction and perfected balance, plus 
the compact dimensions of 7 in. long 
x 4% in. high and 3% in. wide provide 
a comfortable fit to the palm of the 
hand and make the machine extremely 
responsive to the guidance of the oper- 
ator. 

The Sterling air motor is of original 
design and is built to the closest toler- 
ances practiced in the machine tool in- 
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FINE BRONZE POWDERS AND ALUMINUM PASTE 
FOR ALL PURPOSES 
COLOR CARD AND DESCRIPTIVE MATTER UPON REQUEST 


CRESCENT BRONZE POWDER COMPANY 


Specialists for 
Metal Finishing Bronzes 


Chicago, Ill. 



































TU ALL 








7 


aeo Di rhre D OO st oO. 


ee ee ae ee ee we 








37 


2ns 
zeS, 
ied 
are 
sis, 


sche 
Ost 








March, 1937 


dustry. All parts are interchangeable, 
which facilitates service. The machine 
operates efficiently on 45 to 60 lbs. of 
air pressure, using approximately 6 cu. 
ft. per minute under load. The cam, 
flywheel and connecting rod are sup- 
ported on double shielded ball bearings 
and all moving parts are manufactured 
of ailoy steel, hardened and ground. Pis- 
tons are given an “Anodic” treatment. 
For wet work a water connection is 
provided by which the water hose can 
be connected to an outlet on either side 
of the machine which directs a spray 
of water to the surface being sanded. 
This manner of designing the water out- 
let protects the workman from getting 
wet without the use of baffle plates. For 
work with naphtha, benzine, and so on, 
a special block with Sterlite base is pro- 








said 





Sterling Speed-Bloc Sander 


vided which is impervious to volatile 
compounds. 
The principle of “Floating” as applied 
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Sterling Speed-Bloc Sander in Operation 


to the construction of the block and 
pad is an exclusive feature, providing 
flexibility for sanding and rubbing of 
both curved and flat surfaces. Special 
pads, varying in flexibility, have been 
developed for particular types of sur- 
faces and materials. The sanding action 
is reciprocal, with % in. travel of the 
pad at speeds of from 1750 to 3000 com- 
plete oscillations per minute, depending 
upon the application. From one to five 
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sheets of abrasives may be attached to 
the pad at one loading. Ordinary size 
sheets are cut into three pieces without 
waste, each 3-2/3x9 inches. 


Chelsea 12-In. Disc Grinder and 
Sander 


A complete grinder, sander and buffer 
of wide construction, free operating fa- 
cilities, and with accessibility for grind- 
ing and sanding large and odd-shaped 
pieces has been brought out by Chelsea 
Fan & Blower Company, Inc., 370 West 
15th St., New York, N. Y. The machine 
is equipped with a tool rest and ad- 
justable table which are accurately fitted 
and properly located. The disc is 12 in. 
in diameter and is faced with No. 50 
Grit Carborundum Aloxite Cloth Disc. 
An extra threaded shaft is furnished so 
that a grinding or buffing wheel can be 
applied to the opposite end. The grind- 
ing unit is equipped with a 10 ampere 
on-and-off switch, 10 ft. of cord and a 
rubber safety plug. 

The grinder is designed for a variety 
of operations. Wire scratch wheels or 
cloth buffing wheels can be used when 
required. The sander is said to be ex- 
cellent for grinding lathe tool bits at 
accurate angles. It is also especially 


FLEXEMENT 


Flexible Polishing Wheel Gement 


Makes Wheels Cut 
3 to 5 Times Longer! 


FLEXEMENT is quickly and easily ap- 
plied and produces a flexible head that 
cuts faster and longer—Can be forced 
dried—Eliminates glue pots, cooking, 
air conditioned wheel rooms, etc.— 
Users report savings up to 60% over 
old methods. 


FLEXEMENT is available in 3 types 
for grains up to No. 300. Shipped in 
50 lb. and 750 lb. containers. Order 
today. 


J. J. SIEFEN CO. 


Everything for Polishing and 
Plating 


1936 W. Lafayette Blvd., 
Detroit, Mich. 
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adaptable for pattern makers. 
supplied through a 1/3 hop., 
ball bearing motor. 


Power is 
1750 r.p.m. 
The bearings are 





Chelsea 12-In. Disc Grinder and Sander 


well protected to prevent dirt and grit 
from entering. 





Union-C Series No. 200 Air 
Compressor 


The illustration shows the Union-C 
Series No. 200 Air Compressor which has 
been placed on the market by Union-C 
Machine Co., Inc., Union City, N. J. The 
200 Series includes six models designed 
to deliver from 3 to 26 cu. ft. of free 
air per minute at a constant pressure 
of 150 lbs. and an intermittent pressure 
of 200 lbs. The compressor is built on a 
double steel cork-insulated base with a 
cork-insulated motor base. The motor 
on all models is of the ball bearing type, 
50 or 60 cycle, A.C. single phase. The 
power is transmitted from the motor to 
the compressor by V-belt drive. Control 
is provided through an independently 
fused safety switch. 

The compressor is of the plate valve 
ball bearing type with an intake air 
cleaner and muffler and automatic pres- 
sure control. The tank is electric welded 





IDEAL iim LATHES 


FOR LAPPING 
FINISHING 
POLISHING 
SMALL PARTS 

2 Speed Motor. 





| operated or auto- 
matic. Write for 
Cir. 351. 


SCHAUER MACHINE Co. 


903 Broadway Cincinnati, Ohio 
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Union-C Series No. 200 Air Compressor 


and tested to 400 lbs. The dimensions 
range from 16x44x23 for the % hop. 
model to 22x70x36 for the 5 h.p. model. 





ATC Bulletin G-11. This 4-page bul- 
letin describing and illustrating the ATC 
Balancer and known as Bulletin G-11 is 
now being issued by the Automatic 
Temperature: Control Company, 34 E. 
Logan St., Philadelphia, Pa. The place 
of the ATC Balancer in the control field 
is fully explained. Copy free upon re- 
quest. 





Mention PRODUCTS FINISHING when 
writing to advertisers. 





THE FINEST LOCATION IN 
ST. LOUIS 


The advantages of a splendid 
central location; the prestige of 
a@ renowned address; the luxur- 
ies of a truly fine hotel — all 
these, and more, are yours when 
you select the Melbourne Hotel 
as your St. Louis headquarters. 


400 ROOMS 
From 


$2.50 


Single 
WITH BATH 
& & 


Bryan 
Manager 











MELBOURNE 
HOTEL 
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mm WALKER - TURNER 





BELT ANp DISC 
SURFACER 


The Walker-Turner SM 700 Uni- 
versal Belt-and-Disc Sander com- 
bines belt, disc and “stroke” surfac- 
ing. Will handle short run jobs more 
profitably. Will handle long run 
production of small parts more eco- 
nomically. 


And for touching up finished work 
prior to final inspection without tying 
up a large production machine, the 
“Series 700” Surfacer has no equal 
at this price—only $54.45 complete as 
shown, with full 1%4 H.P. Dual Power 
Motor. 


Belt speeds variable from 1050 to 
3100 feet per minute. 


Completely described and illustrated 
in the 1937 catalog. Send for your 
free copy. 


WALKER-TURNER CO., INC. 


2137 Berckman St., Plainfield, N. J. 


Engineeced POWER TOOLS 
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Opportunity Section 








FOR SALE 
LARGE JAPANNING OVEN 
P THis Opportunity Section 
apanning oven of overhead _ type, is available for classi- 


equipped with chain conveyor. Meas- 


uring approximately 7’ wide x60’ long fied advertisements featur- 
—15’ high, 3 tier—complete with tem- ing equipment, employment, 
perature controls; practically new. AD- business opportunities, etc., 
DRESS BOX 357, PRODUCTS FINISH- in the industries devoted to 
ING, 431 Main Street, Cincinnati, Ohio. the cleaning, plating, pol- 





ishing and finishing of 


WANTED: Foreman Brass Plater. Must metals. For advertising rates 
be thoroughly experienced in brass plat- and other information ad- 
ing as well as polishing and buffing of dress: 


cast iron, sheet steel and bar stock. 
Wire collect full experience. PEERLESS PRODUCTS FINISHING 








MANUFACTURING CORP., LOUISVILLE, 431 Main Street, Cincinnati, Ohio 
KY. 














